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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

f This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rubber layered product which comes to carry out the laminating of the heat 
reversible bridge formation rubber layer which consists of a heat reversible bridge formation 
rubber constituent and the vulcanized-rubber layer which consists of a vulcanized-rubber 
constituent. 

[Claim 2] The rubber layered product according to claim 1 whose content of the heat reversible 
bridge formation rubber in said heat reversible bridge formation rubber constituent is 30 - 100% 
of the weight of the total amount of polymers. 

[Claim 3] The rubber layered product according to claim 1 or 2 which is denaturation rubber 
which has the reactive site which can form the hydrogen bond by at least one chosen from the 
group which the heat reversible bridge formation rubber which said heat reversible bridge 
formation rubber constituent contains becomes from a hydroxyl group, the first-class amino 
group, and the second class amino group, and at least one chosen from the group which it 
becomes from the third class amino group and a carbonyl group. 

[Claim 4] The rubber layered product according to claim 3 in which the heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains has at 
least one radical of the following type (1), (2), (3), (4), and (5). 
[Formula 1] 




(Rtt«*75» 

[Claim 5] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which has organic salt structure in a side chain. 

[Claim 6] The rubber layered product according to claim 5 said whose organic salt structure is 
the organic salt structure of having the alkyl group of the shape of a straight chain of six or 
more carbon numbers. 

[Claim 7] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
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formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which has the structure of cross linkage formed of a Diels-Alder reaction 
from conjugated diene structure and dienophile structure. 

[Claim 8] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which used the reaction of an acid-anhydride radical and a hydroxyl group 
for crosslinking reaction. 

[Claim 9] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which used the reaction of a carboxyl group and a vinyl ether radical for 
crosslinking reaction. 

[Claim 10] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which used the reaction of an alkyl halide radical and the third class amino 
group for crosslinking reaction. 

[Claim 1 1] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which used the reaction of an isocyanate radical and a phenolic hydroxyl 
group for crosslinking reaction. » 

[Claim 12] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
-formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which used the reaction of an azlactone radical and a phenolic hydroxyl 
group for crosslinking reaction. 

[Claim 13] The rubber layered product according to claim 1 or 2 whose heat reversible bridge 
formation rubber which said heat reversible bridge formation rubber constituent contains is 
denaturation rubber which used the dimerization reaction of a nitroso group for crosslinking 

—reaction.- — 

[Claim 14] The rubber structure which has a rubber layered product according to claim 1 to 13 

at least in a part. 

[Claim 15] The tire which has a rubber layered product according to claim 1 to 13 at least in a 
part. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the layered product which becomes unable to 
carry out the laminating of a heat reversible bridge formation rubber layer and the vulcanized- 
rubber layer, and can be easily separated for every layer with heating. 
[0002] 

[Description of the Prior Art] The vulcanized-rubber product was very difficult for exchanging 
only the part, when wear and breakage arose for some products. For example, when the tread 
part of a tire was worn out, it was difficult to perform RITOREDDO. Therefore, in such a case, 
the whole tire was usually exchanged. Then, when wear and breakage arose for some products, 
what can exchange only the part easily was desired rather than viewpoints, such as product 
recycle. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer 
the rubber layered product used suitable for the rubber goods which can exchange only the part 
easily, when wear and breakage arise in a part 
[0004] 

[Means for Solving the Problem] That is, this invention offers the rubber layered product which 
comes to carry out the laminating of the heat reversible bridge formation rubber layer which 
consists of a heat reversible bridge formation rubber constituent, and the vulcanized-rubber 
layer which consists of a vulcanized-rubber constituent. 

[0005] It is desirable that the content of the heat reversible bridge formation rubber in said heat 
reversible bridge formation rubber constituent is 30 - 100% of the weight of the total amount of 
polymers. 

[0006] It is one desirable mode that it is denaturation rubber which has the reactive site which 
can form the hydrogen bond by at least one chosen from the group which the heat reversible 
bridge formation rubber which said heat reversible bridge formation rubber constituent contains 
becomes from a hydroxyl group, the first-class amino group, and the second class amino group, 
and at least one chosen from the group which it becomes from the third class amino group and a 
carbonyl group. 

[0007] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains has at least one radical of the following 
typed), (2), (3), (4), and (5). 
[0008] 
[Formula 2] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2005/08/09 



JP,2001-096671,A [DETAILED DESCRIPTION] 



2/39 s<— i> 




(Rli«gt«75>) 

[0009] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which has organic 
salt structure in a side chain. 

[0010] It is desirable that said organic salt structure is the organic salt structure of having the 
alkyl group of the shape of a straight chain of six or more carbon numbers. 

[001 1] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which has the 
structure of cross linkage formed of a Diels-Alder reaction from conjugated diene structure and 
dienophile structure. 

[0012] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which used the 
reaction of an acid-anhydride radical and a hydroxyl group for crosslinking reaction. 
[0013] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which used the 
reaction of a carboxyl group and a vinyl ether radical for crosslinking reaction. 
[0014] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which used the 
reaction of an alkyl halide radical and the third class amino group for crosslinking reaction. 
[0015] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which used the 
reaction of an isocyanate radical and a phenolic hydroxyl group for crosslinking reaction. 
[0016] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which used the 
reaction of an azlactone radical and a phenolic hydroxyl group for crosslinking reaction. 
[0017] It is one desirable mode that the heat reversible bridge formation rubber which said heat 
reversible bridge formation rubber constituent contains is denaturation rubber which used the 
dimerization reaction of a nitroso group for crosslinking reaction. 

[0018] Moreover, this invention offers the rubber structure which has said rubber layered 
product at least in a part. 

[0019] It is one desirable mode that said rubber layered product is a tire. 
[0020] 

[Embodiment of the Invention] Below, this invention is explained at a detail. The rubber layered 
product of this invention is a rubber layered product which comes to carry out the laminating of 
the heat reversible bridge formation rubber layer which consists of a heat reversible bridge 
formation rubber constituent, and the vulcanized-rubber layer which consists of a vulcanized- 
rubber constituent. The heat reversible bridge formation rubber constituent used for this 
invention contains heat reversible bridge formation rubber. Although heat reversible bridge 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web^cgLejje 



2005/08/09 



JP,2001 -096671 ,A [DETAILED DESCRIPTION] 



3/39 ^— v 



formation rubber is constructing the bridge in ordinary temperature, it deconstructs a bridge with 
heating, has a fluidity, and says the rubber which can perform this conversion any number of 
times reversibly. The heat reversible bridge formation rubber constituent used for this invention 
For example, at least one chosen from the denaturation rubber (1) which has the reactive site 
which can form hydrogen bond, and the group which consists of a hydroxyl group (a carboxyl 
group is included), a first-class amino group, and the second class amino group especially at 
least 1 chosen from the group which consists of the third class amino group and a carbonyl 
group — the denaturation rubber (2) which has the denaturation rubber (1); organic salt 
structure of having the reactive site which can form the hydrogen bond depended early in the 
morning — Especially Denaturation rubber which has organic salt structure in a side chain (2); by 
the Diels-Alder reaction from conjugated diene structure and dienophile structure The structure 
of cross linkage formed Denaturation rubber which it has (3); the reaction of an acid-anhydride 
radical and a hydroxyl group denaturation rubber (4); used for crosslinking reaction — the 
reaction of the denaturation rubber (6); isocyanate radical and phenolic hydroxyl group which 
used for crosslinking reaction the reaction of the denaturation rubber (5); alkyl halide radical and 
the third class amino group which used the reaction of a carboxyl group and a vinyl ether radical 
for crosslinking reaction Denaturation rubber which used for crosslinking reaction the reaction of 
the denaturation rubber (7); azlactone radical and phenolic hydroxyl group which were used for 
crosslinking reaction (8); at least one denaturation rubber (9) which used the dimerization 
reaction of a nitroso group for crosslinking reaction is contained. Hereafter, the constituent 
containing denaturation rubber (1) - (9) is explained. 

[0021] First, the heat reversible bridge formation rubber constituent containing denaturation 
rubber (1) is explained. Hydrogen bond is formed from a donor and an acceptor. Therefore, 
denaturation rubber (1) takes one mode of the degrees. 
** Rubber which has both a donor and an acceptor. 

** Rubber which has either of a donor and an acceptor. In this case, it requires that a heat 
reversible bridge formation rubber constituent contains the compound which has another side. 
[0022] ** In rubber, you may have both acceptors with the donor in 1 molecule, and what only a 
donor has in 1 molecule, and the thing which has only an acceptor may be mixed. Especially, as 
for the rubber of **, it is desirable to have both acceptors with the donor in 1 molecule. 
[0023] ** In rubber, the reactive site which rubber has may be a donor, or may be an acceptor. 
When the compound which a heat reversible bridge formation rubber constituent contains when 
rubber has a donor has an acceptor and rubber has an acceptor, the compound which a heat 
reversible bridge formation rubber constituent contains has a donor. 

[0024] A donor means the substituent containing the electronegative atom or electronegative 
atom used as the hydrogen which forms hydrogen bond, and the proton donor (proton donor) 
which forms the covalent bond which has tonicity partially here. As an electronegative atom, an 
oxygen atom and a nitrogen atom are mentioned, for example. As the substituent containing 
these electronegative atoms, i.e., a donor, -OH and -NH- are mentioned, for example. 
Specifically, the hydroxyl-group; amino group (an amide group is included.) in an alcoholic 
hydroxyl group, a phenolic hydroxyl group, and the carboxyl group of a carboxylic acid (a fatty 
acid is included.) is illustrated suitably. 

[0025] Moreover, an acceptor means the substituent containing the electronegative atom or 
electronegative atom used as the proton acceptor (proton acceptor) which forms hydrogen bond 
with hydrogen. As an electronegative atom in an acceptor, a nitrogen atom, an oxygen atom, and 
a sulfur atom are mentioned, for example. As the substituent containing these electronegative 
atoms, i.e., an acceptor, -CO- and -N= are included, for example. - It is NR one R2 (R1 and R2 
express a hydrogen atom or the alkyl group of carbon numbers 1-20 among a formula, 
respectively.). R1, -COOH, and -COOR3 (R3 among a formula) And R2 You may differ, even if 
the same, the alkyl group or aryl group of carbon numbers 1-20 is expressed. -C**N, -NCO, - 
SON. =NOH, and -NHCONH2, - CONH-, =SO, -CSSH, -SCNH2, -COSH, -CSOH, and -OP2 (R4 
expresses a hydrogen atom, a phenyl group, or the alkyl group of carbon numbers 1-20 among a 
formula.) (=0) (OR4) Two R4 Even if the same, you may differ. A heterocycle amine content 
radical is mentioned. 
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[0026] Although especially the combination of a donor and an acceptor is not limited, it is at 
least one chosen from the group which a donor becomes from a hydroxyl group, the first-class 
amino group, and the second class amino group, and it is desirable that an acceptor is at least 
one chosen from the group which consists of the third class amino group and a carbonyl group. 
Here, in a "hydroxyl group", "the first-class amino group and the second class amino group" 
contain an amide group including the hydroxyl group in a carboxylic acid. It excels in thermal 
resistance that it is the combination of these donors and acceptors, and cold flow nature is low, 
compared with the time of hydrogen bond formation, the fall of the viscosity at the time of the 
hydrogen bond collapse in an elevated temperature is large, and it becomes easy [ recycle of the 
rubber layered product of this invention ] more [ it ]. 

[0027] Especially, a donor is the amino group which a heterocycle amine content radical has, and 
it is desirable that an acceptor is the carbonyl group which a carbonyl group content radical has. 
Since hydrogen bond is easily carried out compared with the amino group which does not form 
the ring structure, the thing with the desirable amino group which a heterocycle amine content 
radical has is because it becomes the thing excellent in the heat-resistant flow nature of 
denaturation rubber (1). Here, as for (i) carbonyl group content radical, a carbonyl group, a 
carboxyl group, an amide group, an ester group, and an imide radical are mentioned. Especially as 
a compound which can introduce such a radical, a carboxylic acid and its derivative are 
mentioned, for example, without being limited. As a carboxylic-acid compound, the organic acid 
which has the hydrocarbon group of saturation or partial saturation may be mentioned, for 
-example, and-hydrocarbon groups may be any, such as-aliphatic series, an alicycle group, and 
aromatic carboxylic acid. Moreover, as a carboxylic-acid derivative, a carboxylic anhydride, ester, 
a ketone, amino acid, amides, imide, and a thiocarboxylic acid (sulfhydryl group content 
carboxylic acid) are mentioned, for example. 

[0028] (i) as a compound which can introduce a carbonyl group content radical Specifically A 
malonic acid, a maleic acid, a SUKUSHIN acid, a glutaric acid, a phthalic acid, Isophthalic acid, a 
terephthalic acid, p-phenylenediacetic acid, para hydroxybenzoic acid,- A : carboxylic acid and 
substituent content carboxylic acids, such as p-aminobenzoic acid and mercaptoacetic acid; A 
succinic anhydride, A maleic anhydride, an anhydrous glutaric acid, phthalic anhydride, a 
propionic anhydride, Acid anhydrides, such as a benzoic anhydride; A maleate, malonic ester, 
Aliphatic series ester, such as SUKUSHIN acid ester, glutarate, and ethyl acetate; Phthalic ester, 
Isophthalic acid ester, terephthalic-acid ester, ethyl-m-amino benzoate, Aromatic series ester, 
such as methyl-p-hydroxy benzoate; A quinone. Ketones, such as anthraquinone and a 
naphthoquinone; A glycine, fricin, the vicine, An alanine, a valine, a leucine, a serine, threonine, a 
lysine, an aspartic acid, Amino acid, such as glutamic acid, a cysteine, a methionine, a proline, 
and N-(p-amino benzoyl)-beta-alanine; A mallein amide, A mallein amic acid (mallein monoamide), 
the succinic-acid monoamide, 5-hydroxy BARERAMIDO, Amides, such as hydroxyetylacetamid, 
N, an N-hexa methylenebis acetamide, a chestnut amide, cycloserine, 4-acetamidophenol, and 
p-acetamide benzoic acid; imide, such as maleimide and a succinimide, is mentioned. 
[0029] (ii) A heterocycle amine content radical is introduced from a compound including 
nitrogen-containing heterocycle or this heterocycle. or [ that nitrogen-containing heterocycle 
contains the amino group of hydrogen bond nature in heterocycle ] — or what is necessary is 
just the structure to generate As such nitrogen-containing heterocycle, a pyrrole, a histidine, an 
imidazole, thoria ZORIJIN, triazole, triazine, a pyridine, a pyrimidine, pyrazine, Indore, a quinoline, 
a pudding, phenazine, a pteridine, and a melamine are mentioned, for example. Nitrogen- 
containing heterocycle may contain other hetero atoms in the ring. 

[0030] Moreover, that what is necessary is just to have the above heterocycle frames, although 
a compound including nitrogen-containing heterocycle is not limited especially, it may have the 
radical which can carry out chemistry (share) association with the principal chain carbon of a 
polymer, for example. As such a radical, the amino group, a hydroxyl group, a methylene group, 
ethylene, and a carboxylic acid are mentioned, for example. As a compound including such 
nitrogen-containing heterocycle Concretely Dipyridyl, ethylene dipyridyl, trimethylene dipyridyl, A 
dipyridyl amine, 1, 2-dimethyl imidazole, 2-benzimidazole urea, A pyrrole-2-carboxylic acid, a 3- 
methyl-pyrazole, a pyridine, 4-methylpyridine, 4(or2)-hydroxy methylpyridine, 2 (or4) -(beta- 
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hydroxyethyl)- Pyridine, 2 (or4) -(2-aminoethyl)- A pyridine, 2(or4)-aminopyridine, 2, 6-diamino 
pyridine, a 2-amino-6-hydroxy pyridine, 6-azathymine, acetoguanamine, benzoguanamine, 
citrazinic acid, 1, 2, 4-triazole, 3-amino-1,2,4-triazole, 3-aminomethyl -1,2, 4-triazole, 3- 
methylamino -1,2, 4-triazole, 3-methylol -1,2, 4-triazole, 3-hydroxy -1,2, 4-triazole, 2- 
hydroxy triazine, 2-amino triazine, 2-hydroxy-5-methyl triazine, 2-amino-5-methyl triazine, a 2- 
hydroxy pyrimidine, 2-amino pyrimidine, 2-amino pyrazine, 2-hydroxy pyrazine, 6-aminopurine, 
and a 6-hydroxy pudding are illustrated. 

[0031] The rubber denaturalized or compounded so that it might have a substituent used as an 
above-mentioned donor and/or an acceptor can be used for denaturation rubber (1). As rubber 
which receives denaturation, there is especially no limitation and it can use common rubber. As 
such rubber, usual rubber (liquid rubber is included.), thermoplastic elastomer, and a 
thermosetting elastomer are contained. Specifically as usual rubber, polyisoprene rubber, 
butadiene rubber, 1 , 2-polybutadiene rubber, a styrene butadiene rubber, chloroprene rubber, 
nitrite rubber, isobutylene isoprene rubber, ethylene-propylene rubber, chlorosulfonated 
polyethylene, acrylic rubber, epichlorohydrin rubber, polysulfide rubber, silicone rubber, a 
fluororubber, and polyurethane rubber are mentioned, for example. As thermoplastic elastomer, 
the thermoplastic elastomer of a polystyrene system (for example, hydrogenation object of a 
styrene-butadiene-styrene block copolymer (SBS), a styrene-isoprene-styrene block copolymer 
(SIS), and a styrene-butylene-styrene block copolymer *(SEBS)), a polyolefine system, a 
polyurethane system, a polyester system, a polyamide system, and a polyvinyl chloride system is 
mentioned, for example. -As a thermosetting elastomer, the thermosetting elastomer of an 
urethane system and a silicone system is mentioned, for example. 

[0032] denaturation rubber (1) — the (i) above in the mode of ** a carbonyl group content 
radical and (ii) heterocycle amine content radical — a side chain — and it is desirable to consist 
of rubber which it has in 1 molecule. The pendant of the above-mentioned radical (i) and the (ii) 
has been carried out to the side chain of the rubber used as a principal chain, and as mentioned 
above, they are carrying out stable-association chemically. Under the present circumstances, (i) 
and (ii) may form one side chain by (i) and (ii) by combining with a principal chain through a 
radical which may combine with the rubber principal chain as a mutually-independent side chain, 
and is mutually different. 

[0033] (i) — and — as an example of the denaturation rubber (1) which (ii) combined 
independently of the rubber principal chain — the side chain of polyisoprene rubber — the (i) 
carboxyl group and (ii) — the structure of the denaturation rubber (alpha) which 1, 2, and 4- 
triazole combined is shown below typically. 
[0034] 
[Formula 3] 



(a) 

[0035] Moreover, by combining with a principal chain through a mutually different radical shows 
typically below the structure of the denaturation rubber (beta) which a rubber principal chain is 
polyisoprene rubber, (i) carbonyl group content radical is a radical drawn from a maleic anhydride, 
and is the radical to which (ii) heterocycle amine content radical is led from 3-amino-1,2,4- 
triazole as an example of the denaturation rubber (1) which forms one side chain by (i) and<ii). 
This denaturation rubber (beta) has 3-amino-1,2,4-triazole, the amide joint radical in which the 
maleic anhydride carried out ring breakage, and was formed of the reaction with a maleic 
anhydride, and the carboxyl group in the shape of branching in one side chain. 
[0036] 
[Formula 4] 
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[0037] In this invention, as a (i) carbonyl group content radical, the radical drawn from cyclic 
anhydrides, such as a succinic anhydride, a maleic anhydride, an anhydrous glutaric acid, and 
phthalic anhydride, is desirable, and the radical drawn from a maleic anhydride is more desirable 
also among the above. 

[0038] Moreover, as a (ii) heterocycle amine content radical, the heterocycle which has one or 
more nitrogen in a frame is desirable, the heterocycle which has two or more nitrogen is more 
desirable, and especially the radical drawn from a triazole ring is desirable. Specifically, it is [ - 
The radical drawn from 1, 2, and 4-triazole etc. is illustrated suitably. ] 3-amino-1,2 f 4-triazole 
and 3-hydroxy. - They are 1, 2, 4-triazole, and 3-aminomethyl. - They are 1, 2, 4-triazole, and 
3-methylamino. - They are 1 , 2, 4-triazole, and 3-methylol. 

[0039] Moreover, as shown as denaturation rubber (beta) above, the thing of the structure which 
-(ii) heterocycle amine content radical combined with the principal chain through (i) carbonyl 
group content radical, and formed one side chain is desirable, (i) with the structure where a 
carbonyl group content radical and (ii) heterocycle amine content radical form one side chain It 
is desirable that an amide (1), (2), ester (3), (4), and at least one sort of association of imide (5) 
are formed, or this at least one sort of association and carboxyl group are formed by the 
heterocycle amine content radical (ii) and the carbonyl group of the above (i). Especially as for a 
cyclic anhydride~and the side chain formed of association with (ii) heterocycle amine content 
radical, association (1), (2), (3), and (4) have the carboxyl group. The example of a side chain of 
having such association (1), (2), (3), and (4) is shown below. 
[0040] 
[Formula 5] 



[0041] Especially as a heterocycle amine shown by R above, although not limited, it is [0042], for 

example. 

[Formula 6] 





(Rl*«fg«75>) 
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[Formula 7] 



http://www4jpdl.ncipi.go jp/cgi-bin/tran^web^cgLeije 



JP.2001 -096671 ,A [DETAILED DESCRIPTION]. 



HN-N / N-N N=N \ 

.0 h $ ) 

N=N . / N-NH \ 

Y (~ V ) 

v (- v - ^ ) 

HN-NH HN-NH HN-N 

Y • a . V 

i \ I i / • i 

HN V > HN NH HN. ,,NH 

[0044] 
[Formula 8] 
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************. R is a hydrocarbon group here. ( ) Inside is a tautomer. 
[0045] Moreover, when (i) carbonyl group content radical is a radical drawn from a cyclic 
anhydride and/or (ii) heterocycle amine content radical is a radical drawn from a triazole 
compound, what these radicals combined independently of the principal chain is desirable. 
[0046] Moreover, when denaturation rubber (1) is rubber of the above-mentioned **, all the 
compounds that have two or more substituents from which the heat reversible bridge formation 
rubber constituent containing denaturation rubber (1) serves as a donor or an acceptor as a 
compound contained besides denaturation rubber (1) are usable. Especially, the compound which 
has [ a donor ] one pairs [ two or more ] of an acceptor for two or more pieces or an acceptor 
with two or more pieces or a donor is especially desirable as a cross linking agent. Specifically 
Dipyridyl, ethylene dipyridyl, trimethylene dipyridyl, The heterocyclic compound which has only 
two or more nitrogen atoms, such as phenazine, a pudding, a pteridine, a dipyridyl amine, and a 
melamine, as an isomerism atom; A quinone, Cyanuric acid etc., respectively The compound 
which has two or more carbonyl groups, such as anthraquinone, a naphthoquinone, and a 
piperazine; Two or more nitrogen atoms, The compound which has -CO- contained in amide 
groups, such as the compound; nylon 6 and Nylon 66 which have a carbonyl group as a 
component of a ring, Nylon 610, and Nylon 612; An isonicotinic acid, Pyrazine dicarboxylic acid, 
picolinic acid, a 3-carbamoyl-pyrazine carboxylic acid, Pyrazine monocarboxylic acid, a phthalic 
acid, isophthalic acid, a terephthalic acid, The compound which has a nitrogen atom and carboxyl 
groups, such as qunaldinic acid, as a component of a ring; in addition to this Urea; Aliphatic 
series diol; malonic acids, such as ethylene glycol, 1,4-butanediol, and a pinacol, Aliphatic series 
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dicarboxylic acid, such as a SUKUSH1N acid and a glutaric acid; A glycine, fricin, The vicine, an 
alanine, a valine, a leucine, a serine, threonine, a lysine, Amino acid;5-hydroxy BARERAMIDO, 
such as an aspartic acid, glutamic acid, a cysteine, a methionine, and a proline, 
Hydroxyetylacetamid, N, an N'-hexa methylenebis acetamide, Aliphatic series amides, such as a 
chestnut amide and cycloserine; Hydroquinone, biphenol. Aromatic alcohol, such as phenols;1, 
such as 4 and 4-isopropylidene diphenol, and 4-benzene dimethanol; 4 4'-methylenedianiline, 
Aromatic amines, such as a phenylenediamine; P-phenylenediacetic acid, para hydroxybenzoic 
acid, aromatic-carboxylic-acid [, such as p-aminobenzoic acid, ]; — aromatic-amino-acid [, such 
as N-(p-amino benzoyl)-beta-a!anine, ]; — ethyhm-amino benzoate — Aromatic series ester, 
such as methyl-p-hydroxy benzoate; 4-acetamidophenol, Aromatic amide, such as p-acetamide 
benzoic acid; An imidazole, 1, 2-dimethyl imidazole, Imidazole derivatives, such as 2- 
benzimidazole urea; A pyrrole-2-carboxylic acid, An N-methyl pyrrole-2-carboxylic acid, a 
pyrazole, 3-methyl pyrazole, The heterocycle compound of five membered-rings, such as a 
histidine, 1 and 2, and 4-triazole; 1, 2-screw -(4-pyridyl)- Ethane, 2 (or4) -(beta-hydroxyethyl)- 
A pyridine, 2 (or4) -(2-aminoethyl)- Pyridine, The heterocycle compound of six membered-rings, 
such as 2(or4)-aminopyridine, 2, 6-diamino pyridine, a 2-aminp-6-hydroxy pyridine, and 6- 
azathymine, is illustrated. Since dipyridyl and a melamine have the third class amino group of 
aromatic series in intramolecular also in these, and nylon 6 has a carbonyl group in 
intramolecular, cyanuric acid has further the structure of having a carbonyl group in a pyridyl 
radical and it becomes the thing excellent in thermal resistance by formation of the hydrogen 
bond of Hazama with the rubber of the above-mentioned **, it is desirable. 

[0047] As an example of the combination of the denaturation rubber of the above-mentioned **, 
and a compound, the combination of each of carboxyl low denaturation liquefied polyisoprene 
rubber, carboxyl quantity denaturation liquefied polyisoprene rubber, carboxyl-terminus BR, 
carboxyl-terminus NBR, carboxyl denaturation poly butane, and carboxyl denaturation quantity 
reaction type polybutene and each of dipyridyl, a melamine, cyanuric acid, and nylon 6 is 
mentioned. 

[0048] The bridge formation system by the hydrogen bond of denaturation rubber (1) is 
illustrated. As an example in case denaturation rubber (1) is rubber which has both ** donor and 
an acceptor, that into which the heterocycle amine content radical of the formula (1) whose R is 
1, 2, and 4-triazole was introduced is mentioned to a polyisoprene-rubber principal chain, and 
the bridge formation condition is expressed with it by the following formula (4). 
[0049] 
[Formula 9] 




[0050] As an example in case denaturation rubber (1) is rubber which has either of ** donor and 
an acceptor As an example of a compound of having the acceptor which that by which the 
carboxyl group which is a donor was introduced into the polyisoprene-rubber principal chain is 
mentioned, and a heat reversible bridge formation rubber constituent contains in that case A 
bipyridyl, a melamine, cyanuric acid, and nylon are mentioned, and the bridge formation condition 
is expressed with the following type (5), (two-point mold hydrogen bond), the following type (6) 
and (six-point mold hydrogen bond), the following type (7) (six-point mold hydrogen bond) and 
the following type (8), and (polymer mold hydrogen bond). 
[0051] 

[Formula 10] 
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[0052] When denaturation rubber (1) is rubber of the above-mentioned **, as for the content of 
the compound in a heat reversible bridge formation rubber constituent, it is desirable that the 
reactive site which a compound has to 1Eq of reactive sites which can form the hydrogen bond 
in said rubber is 0.1 -5Eq, and it is more desirable that it is 0.5-1. 5Eq. If it exceeds 5Eq f the 
substituent which does not participate in hydrogen bond will increase, and viscosity becomes 
large too much and is not desirable. The effectiveness of the hydrogen bond formation by it 
being less than 0.1 Eq is not enough, and desirable. 

[0053] Although the consistency of bridge formation by the hydrogen bond in the heat reversible 
bridge formation rubber constituent containing denaturation rubber (1) changes with molecular 
weight of the purpose of use, an application, and a principal chain etc. and it cannot generally 
crawl on it, it is desirable to consider as the crosslinking density which shows rubber elasticity 
sufficient at the time of bridge formation and the outstanding mechanical strength. When 
denaturation rubber (1) uses conjugated diene system rubber, such as an isoprene and a 
butadiene, as a principal chain and has (i) and (ii) in a side chain, it is desirable to a diene unit 
about 0.1-30 mol % and to contain preferably a side chain radical (i) and (ii) in an about [1-10 
mol % ] amount, (i) And (ii) should just usually be 0.5 to about two in a (i)/(ii) mole ratio. 
[0054] The heat reversible bridge formation rubber constituent containing denaturation rubber 
(1) can contain the polymer and the various additives (for example, various stabilizers, a flame 
retarder, an antistatic agent, a coloring agent, a bulking agent) which have not received 
denaturation in the range which does not spoil the purpose of this invention other than the 
above-mentioned compound in case denaturation rubber (1) and denaturation rubber (1) are 
rubber of the above-mentioned **. It is desirable that it is 30 - 100% of the weight of the total 
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amount of polymers, as for the content of the denaturation rubber (1) in the heat reversible 
bridge formation rubber constituent containing denaturation rubber (1), it is more desirable that it 
is further 60 - 100 % of the weight and it is desirable that it is especially 90 - 100 % of the 
weight. 

[0055] If the heat reversible bridge formation rubber constituent containing denaturation rubber 
(1) forms hydrogen bond and heats it under a room temperature, hydrogen bond will collapse. 
Formation and collapse of hydrogen bond arereversible.-and can be repeatedly performed by 
giving a temperature change any number of times. 

[0056] Next, the heat reversible bridge formation rubber constituent containing denaturation 
rubber (2) is explained. Denaturation rubber (2) is denaturation rubber which has organic salt 
structure, and is denaturation rubber which has organic salt structure in a side chain preferably. 
In this invention, organic salt structure is the structure of having the ionic bond part (moiety) 
which the functional group of the functional-group denaturation object and compound of rubber 
which constitutes denaturation rubber combined through ionic bond, and that to which it is not 
placed between these ionic bond by the metal ion is said. Ionic bond means association formed 
of the electrostatic attraction of Hazama of a cation and an anion. Therefore, organic salt 
structure is formed with the cations and anions other than a metal ion. 

[0057] Onium ion is desirable, although it will not be limited as a cation which forms organic salt 
structure especially if it is things other than a metal ion. When a proton or a cation mold reagent 
carries out coordinate bond to the atom which has an unshared electron pair, it is generated, for 
example, onium loir is~ammonium ([R4 N] + (R~shows -hydrogen or a hydrocarbon group among a 
formula, and even if two or more R is the same, it may differ.)). It is be|ow the same. 
Phosphonium ([R4 P] +), arsonium ([R4 As] +), The stibonium ([R4Sb] +), oxonium ([R3 O] +), 
sulfonium ([R3 S] +), seleno NIUMU ([R3 Se] +), SUTANONIUMU ([R3 Sn] +), and iodonium ([R2 
I] +) are mentioned. 

[0058] Especially as an anion which forms organic salt structure, although not limited, halogenide 
ion, a carboxylate anion, an alcoholate anion, a phenolate anion, a thiocarboxylate anion, and a 
sulfonate anion are mentioned, for example. 

[0059] In this invention, although especially organic salt structure is not limited, but it can 
combine suitably and can choose from an above-mentioned cation and an above-mentioned 
anion, as mentioned above, it is desirable that it is the structure, i.e., onium salt structure, where 
a cation is the above-mentioned onium ion, and especially the organic salt structure that 
consists of combination of ammonium and a carboxylate anion is desirable. 
[0060] The raw material rubber which has the reactive site which can form ionic bond, and the 
compound which has the reactive site of this raw material rubber and the reactive site which can 
form ionic bond come to join denaturation rubber (2) together through ionic bond. That is, 
denaturation rubber (2) consists of raw material rubber which has the reactive site which may 
produce either a cation or an anion, and a compound which has the reactive site which may 
produce another side. Especially as a reactive site which may produce a cation, although not 
limited, the part containing the atom which has unshared electron pairs, such as an amino group 
and an imino group, is mentioned, for example. It is not limited especially as a reactive site which 
may produce an anion. For example, a halogen radical (a fluorine radical, a chlorine radical, a 
bromine radical, an iodine radical, astatine radical), a carboxyl group, a hydroxyl group, a phenoxy 
group, a thio carboxyl group, sulfonyl radicals, and these substitution products are mentioned. 
[0061] It can denaturalize or the compounded rubber can be used so that it may have the 
reactive site which may produce the reactive site which may produce the above-mentioned 
cation, or an anion as raw material rubber which has the reactive site which can form the ionic 
bond used for this invention. What was mentioned above as rubber which receives the 
denaturation used for the raw material of denaturation rubber (1), and the same thing can be 
used for the rubber which receives denaturation. 

[0062] As raw material rubber which denaturalized so that it might have the reactive site which 
may produce an anion, carboxyl low denaturation liquefied polyisoprene rubber, carboxyl quantity 
denaturation liquefied polyisoprene rubber, carboxyl-terminus butadiene rubber, carboxyl- 
terminus nitrile rubber, carboxyl denaturation poly butane, carboxyl denaturation quantity 
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reaction type polybutene, an ethylene-acrylic-acid copolymer, etc. can be mentioned. Especially, 
carboxyl quantity denaturation liquefied polyisoprene rubber is desirable. 
[0063] The compound which has the reactive site which may produce the reactive site which 
may produce an above-mentioned cation, or an anion as a compound which has the reactive site 
which can form ionic bond can be used. 

[0064] In this invention, it is desirable that organic salt structure is the organic salt structure of 
having a hydrocarbon group. That is, it is desirable to have a hydrocarbon group in the reactive 
site where the compound which has the reactive site which can form ionic bond may produce a 
cation or an anion. Here, although a hydrocarbon group says the radical which generally consists 
only of carbon and hydrogen, in this invention, what contains the oxygen atom with gestalten, 
such as the ether, carbonyl, and ester, is contained. Also in a hydrocarbon group, an alkyl group, 
especially a straight chain-like alkyl group are desirable, and the alkyl group of six or more 
carbon numbers is still more desirable. It is because carry out ionic bond to raw material rubber, 
an alkyl chain arranges regularly under a room temperature, it is easy to form the false structure 
of cross linkage and it easy to become rubber-like. As a compound which has the reactive site 
which may produce a cation, a primary amine is desirable and can use suitably the 
monomethylamine which has a straight chain-like alkyl group, ethylamine, propylamine, a 
butylamine, pentylamine, hexylamine, a heptyl amine, an octyl amine, a nonyl amine, a DESHIRU 
amine, an undecyl amine, a dodecyl amine, a tridecyl amine, tetradecylamine, a pentadecyl amine, 
a cetyl amine, a stearyl amine, etc. 

[0065] As an example with a suitable combination of raw material rubber and a compound, 
carboxyl denaturation polyisoprene rubber and a dodecyl amine are mentioned, and the typical 
example of the structure of the denaturation rubber (2) obtained from these is expressed with 
the following type (9). 
[0066] 

[Formula 11] 



-^CH_— C==CH— CH 2 -^-CH 2 — g— CH-CH^- + NH 2 



<j)H— CH 2 



OMe OH 

a > WMtw v zf i/ > if a K5v>;U7 s > 



-^•CH 2 — i=CH-CH 2 ^-CH 2 — C-<j)H— CHsj- (9) 



CH— CH 2 
I I _ 
MeOOC CCXD 
NH 3 + 



[0067] As for the ratio of the raw material rubber in denaturation rubber (2), and a compound, it 
is desirable that the reactive site which can form the ionic bond in a compound considers as 0.1- 
5Eq to 1Eq of reactive sites which can form the ionic bond in raw material rubber, and 
considering as 0.5-1. 5Eq is more desirable. If it exceeds 5Eq, the reactive sites which do not 
participate in ionic bond that it is less than 0.1 Eq will increase in number, and bridge formation 
effectiveness will worsen. 

[0068] Although the crosslinking density of the false structure of cross linkage in the heat 
reversible bridge formation rubber constituent containing denaturation rubber (2) changes with 
molecular weight of the purpose of use, an application, and a principal chain etc. and it cannot 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/08/09 



JP.2001 -096671 ,A [DETAILED DESCRIPTION] 



14/39 <<— v 



g enera ||y crawl on it, it is desirable to consider as the crosslinking density which shows rubber 
elasticity sufficient at the time of bridge formation and the outstanding mechanical strength, 
denaturation rubber (2) — the case of polyisoprene rubber — onium salt structure — an 
isoprene unit — receiving — 0.1 - 30-mol % and 0.1 — desirable — about 1-10 mol % — what 
entered is good. 

[0069] The heat reversible bridge formation rubber constituent containing denaturation rubber 
(2) can contain the polymer and the various additives (for example, various stabilizers, a flame 
retarder, an antistatic agent, a coloring agent, a bulking agent) which have not received 
denaturation in the range which does not spoil the purpose of this invention other than 
denaturation rubber (2). It is desirable that it is 30 - 100% of the weight of the total amount of 
polymers, as for the content of the denaturation rubber (2) in the heat reversible bridge 
formation rubber constituent containing denaturation rubber (2), it is more desirable that it is 
further 60 - 100 % of the weight, and it is desirable that it is especially 90 - 100 % of the weight 
[0070] The heat reversible bridge formation rubber constituent containing denaturation rubber 
(2) had organic salt structure, namely, raw material rubber and a compound have combined it 
through ionic bond, under a room temperature, the false structure of cross linkage is formed 
between the molecules of a compound, and the false structure of cross linkage collapses by 
heating. Formation and collapse of the false structure of cross linkage are reversible, and can be 
repeatedly performed by giving a temperature change ahy number of times. 
[0071] Furthermore, the heat reversible bridge formation rubber constituent containing 
denaturation rubber (3) is~explained. Denaturation rubber (3) is rubber which has the structure of 
cross linkage formed of a Diels-Alder reaction from conjugated diene structure and dienophile 
structure. The raw material rubber with which said denaturation rubber (3) has either conjugated 
diene structure or dienophile structure, and the compound which has two or more another side 
come to construct a bridge by the Diels-Alder reaction. Namely, compound with which the 
rubber (C) to which it comes to construct a bridge with the compound (B) with which the rubber 
(A) which has conjugated diene structure in a side chain "fias"twcTor more dienophile structures, 
and the rubber (AO which has dienophile structure in a side chain have two or more conjugated 
diene structures as an example of said denaturation rubber (3) (BO Rubber to which it comes to 
construct a bridge (CO It is mentioned. 

[0072] rubber (AO which has dienophile structure in the rubber (A) or the side chain with which 
the raw material rubber used for denaturation rubber (3) has conjugated diene structure in a side 
chain it is . Namely, rubber (A) has conjugated diene in the side chain of rubber, and is rubber 
(AO. It has dienophile structure in the side chain of rubber. 

[0073] Although especially conjugated diene is not limited but chain-like conjugated diene and 
annular conjugated diene can be used for it, since the stability over heat etc. is excellent, its 
annular conjugated diene is desirable. The conjugated diene used for this invention is listed to 
the 1st table. 
[0074] 
[Table 1] 
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3HS 




[0075] (Among the 1st table, R5 -R10 express the radical chosen from H, CH3, C two H5, C 
three H7, C six H5, and the group that consists of F, CI, Br, and I, and even if respectively the 
same, they may differ.) 

Especially, the thing which has a hetero atom, especially the thing which has a furan frame can 
be used suitably. 

[0076] Dienophile is a Diels-Alder reaction and is an unsaturated compound which gives a cyclic 
compound in response to diene and an addition target. Especially the dienophile used for this 
invention is not limited. The dienophile used for this invention is listed to the 2nd table. 
[0077] 
[Table 2] 
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[0078] Especially the rubber that has combined said conjugated diene or dienophile is not limited, 
but either the thing which has olefin structure in a principal chain, or the thing which have and is 
not can be used for it. As for the rubber which has olefin structure in a principal chain, natural 
rubber, butadiene rubber, polyisoprene rubber, chloroprene rubber, a styrene butadiene rubber, 
ethylene-propylene-diene rubber, acrylonitrile-butadiene rubber, nitrile rubber, isobutylene 
isoprene rubber, liquefied polyisoprene, liquid polybutadiene, a liquefied styrene butadiene rubber, 
and liquefied polychloroprene are mentioned, the rubber which does not have olefin structure in 
a principal chain — for example, 1, 2-polybutadiene rubber, ethylene-propylene rubber, 
chlorosulfonated polyethylene, acrylic rubber, epichlorohydrin rubber, polysulfide rubber, silicone 
rubber, a fluororubber, and polyurethane rubber — liquefied — 1, 2-polybutadiene, liquefied 
silicone rubber, and a liquefied fluororubber can be used. Especially, what has olefin structure in 
a principal chain is desirable. 

[0079] The dienophile used for the compound (A 1 ) mentioned above can be used for the 
dienophile which a compound (B) has, and it is a compound (B'). The conjugated diene used for 
the compound (A) mentioned above can be used for the conjugated diene which it has. 
[0080] Since the compound (B) used for this invention has two or more dienophile structures, 
especially as long as it is a compound which two or more of the dienophiles listed in the 2nd 
table have combined, it may not be limited, but may be a polymer. Even if two or more dienophile 
structures which a compound (B) has are the same, they may differ. Specifically, Tori Geriaux 
Phil, such as bis-dienophiles, such as bismaleimide, and TORIMARE imide. is mentioned. What is 
expressed to the following type (10) can be suitably used for bismaleimide. 4 and 4'-bismaleimide 
diphenylmethane are used especially suitably. 
[0081] 
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[Formula 12] 




(10) 



[0082] (Among the formula, R5 -R8 expresses the radical chosen from H. CH3, C two H5, C 
three H7, and the group that consists of F, CI, Br, and I, and even if respectively the same, it 
may differ.) Moreover, X expresses the radical chosen from the group listed to the 3rd table, and 
p and q express one or more integers among the 3rd table. 
[0083] 
[Table 3] 

«3S (*CD1) 




[0084] 
[Table 4] 
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[0085] 
[Table 5] 
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[0086] 
[Table 6] 
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[0087] Compound used for this invention (BO Since it has two or more conjugated diene 
structures, it will not be limited especially if it is the compound which two or more of the 
conjugated dienes listed in the 1st table have combined. Compound (BO Even if two or more 
conjugated diene structures which it has are the same, they may differ. 

[0088] the ratio of the (A) and the compound (B) in rubber (C) — or (CO Inside (AO Compound 
(BO A ratio 1 Eq of conjugated diene structures which (A) has in a side chain — or (AO As 
opposed to 1 Eq of dienophile structures which it has in a side chain The dienophile structure or 
the compound (BO which a compound (B) has It is desirable that the conjugated diene structure 
which it has considers as 0.01-1.5Eq, and considering as.0.1-1.0Eq is more desirable^ 
[0089] Although the crosslinking density of the structure of cross linkage formed of the Diels- 
Alder reaction in the heat reversible bridge formation rubber constituent containing denaturation 
rubber (3) changes with molecular weight of the purpose of use, an application, and a principal 
chain etc. and it cannot generally crawl on it, it is desirable to consider as the crosslinking 
density which shows rubber elasticity sufficient at the time of bridge formation and the 
outstanding mechanical strength. When denaturation rubber (3) is polyisoprene rubber, 0.1 - 20- 
mol % has the good Diels-Alder bridge formation part to an isoprene unit, and 1 - ten-mol % is 
desirable. 

[0090] The heat reversible bridge formation rubber constituent containing denaturation rubber 
(3) can contain the polymer and the various additives (for example, various stabilizers, a flame 
retarder, an antistatic agent, a coloring agent, a bulking agent) which have not received 
denaturation in the range which does not spoil the purpose of this invention other than 
denaturation rubber (3). It is desirable that it is 30 - 100% of the weight of the total amount of 
polymers, as for the content of the denaturation rubber (3) in the heat reversible bridge 
formation rubber constituent containing denaturation rubber (3), it is more desirable that it is 
further 60 - 100 % of the weight, and it is desirable that it is especially 90 - 100 % of the weight 
[0091] Moreover, the heat reversible bridge formation rubber constituent containing denaturation 
rubber (3) is a compound (DO which can also contain the compound (D) which has said rubber 
(C) and conjugated diene structure, and has said rubber (CO and dienophile structure. It can also 
contain. 

[0092] Especially the compound (D) that has conjugated diene structure is not limited, but 
chain-like conjugated diene and annular conjugated diene can be used for it. The conjugated 
diene listed to the 1st table is suitably used for a compound (D) (among the 1st table, R5 -R10 
express the radical chosen from H, CH3, C2H5, C three H7, C six H5, and the group that 
consists of F, CI, Br, and I, and even if respectively the same, they may differ.). Even if these are 
the same as the diene combined with the side chain of the rubber (A) which constitutes rubber 

(C) , they may differ. Especially, a furan, a thiophene, cyclohexadiene, etc. are used suitably. 
Especially the content of rubber (C) and a compound (D) is not limited. Compound which has 
dienophile structure (DO The dienophile listed to the 2nd table is used suitably. These are rubber 
(AO which constitutes rubber (CO. You may differ, even if the same as the dienophile combined 
with the side chain. 

[0093] the crosslinking reaction which occurs in case it kneads under heating for generation of 
rubber (C) — the following type (1 1) it is . 

(A)+(B)->(C)(11) . 
The rubber (C) which the Diels-Alder reaction illustrated by the above-mentioned formula (1 1) is 
a reversible reaction, and is a bridge formation object causes a reverse (retro) Diels-Alder 
reaction with heating, and dissociates it to rubber (A) and a compound (B) (formula (12)). 
(debridge formation) 
(A)+(B)<-(C)(12) 

[0094] Moreover, if it kneads under heating of the rubber constituent containing the compound 

(D) which has the rubber (C) and conjugated diene structure which were mentioned above, 
decrosslinking reaction will occur and the constituent containing the reactant (E) and rubber (A) 
of a compound (B) and a compound (D) will be produced (formula (13)). 

(O — +(D)-XE)+(A)(13) 
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On the contrary, if it kneads under heating of the constituent containing a reactant (E) and 
rubber (A), crosslinking reaction will occur and the rubber constituent containing the compound 
(D) which has rubber (C) and conjugated diene structure will be produced (formula (14)). 
(C) — +(D)<-(E)+(A)(14) 

The above-mentioned formula (13) and the reaction of (14) can be performed under existence of 
solvents, such as toluene, if needed. 

[0095] What illustrated concretely the above-mentioned formula (11), (12), the above-mentioned 

formula (13), and (14) is expressed to the following formula (15). 

[0096] 

[Formula 13] i 




(The inside of a formula and X are the following type [** 14].) 
It is the radical come out of and expressed. 

[0097] The above-mentioned formula (11) The reaction expressed with - (15) is rubber (CO 
although rubber (C) is used as rubber which has the structure of cross linkage formed of a Diels 
Alder reaction from conjugated diene structure and dienophile structure. Even if it attaches, the 
same reaction occurs. 

[0098] Moreover, since the reaction rate is quick compared with the above-mentioned formula 
(11) and the reaction of (12), the above-mentioned formula (13) and the reaction of (14) can 
make formation and collapse of the structure of cross linkage cause quickly by using a 
compound (D) at the time of use of rubber (C). Rubber (C) It is the same even if it attaches. 
[0099] The heat reversible bridge formation rubber constituent containing denaturation rubber 
(3) can perform formation and collapse of the structure of cross linkage with heating. The 
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formation and collapse of the structure of cross linkage which are formed of a Diels-Alder 
reaction are reversible, and can be repeatedly performed by giving a temperature change any 
number of times. 

[0100] Moreover, since the heat reversible bridge formation rubber constituent containing 
denaturation rubber (3) can make quick the rate of the bridge formation and debridge formation 
by the temperature change by containing the compound which has the compound or dienophile 
structure of having conjugated diene structure, it can also improve workability etc. in each 
application. 

[0101] Furthermore, the heat reversible bridge formation rubber constituent containing 
denaturation rubber (4) - (9) is explained. Introduction and denaturation rubber (4) - (9) is 
explained. Denaturation rubber (4) - (9) is denaturation rubber which used the specific heat 
reversible reaction for crosslinking reaction. With a specific heat reversible reaction, it sets to 
denaturation rubber (4) here. Are the ester formation reaction of an acid-anhydride radical and a 
hydroxyl group, and it sets to denaturation rubber (5). Are the hemiacetal ester formation 
reaction of a carboxyl group and a vinyl ether radical, and it sets to denaturation rubber (6). Are 
the ionene formation reaction of an alkyl halide radical and a tertiary amine, and it sets to 
denaturation rubber (7). It is the urethane formation reaction of a phenolic hydroxyl group and an 
isocyanate radical, and in denaturation rubber (8), it is the reaction of an azlactone radical and a 
phenolic hydroxyl group, and is a nitroso dimer formation reaction by two nitroso groups in 
denaturation rubber (9). Each of these reactions is ligation reactions of Hazama of the existing 
reactive site and another reactive site, dissociates association with heating and is common in 
that association is again formed by cooling. Hereafter, these heat reversible reactions are 
generalized and explained to the heat reversible reaction of a reactive site A and a reactive site 
B about denaturation rubber (4) - (9). 

[0102] Denaturation rubber (4) It uses a reaction with reactive sites A and B for crosslinking 
reaction, and in ordinary temperature, if bridge formation iis formed and this is heated more than 
constant temperature, bridge formation will dissociate - (9), and if it cools after that, it will form 
bridge formation again. Denaturation rubber (4) - (9) takes one mode of the degrees. 
** It is rubber which has both or either of the reactive sites A and B. Rubber in which reactive 
sites A and B reacted, it has joined together between molecules, and bridge formation is formed 
in ordinary temperature (with denaturation rubber (9)) Rubber in which it is rubber which has a 
nitroso group, and nitroso groups reacted, it has joined together between molecules/and bridge 
formation is formed in ordinary temperature since the reactive sites A and B are the same. 
** It is rubber which has the rubber molecule which has either of the reactive sites A and B, and 
the compound which has another side. Rubber in which reactive sites A and B reacted, it has 
joined together by Hazama of a rubber molecule and a compound, and bridge formation is formed 
in ordinary temperature (with denaturation rubber (9)) Rubber in which it is rubber which has the 
rubber molecule which has a nitroso group, and the compound which has a nitroso group since 
the reactive sites A and B are- the same, and nitroso groups reacted, it has joined together by 
Hazama of a rubber molecule and a compound, and bridge formation is formed in ordinary 
temperature. 

[0103] In addition, although it exists in the mode of** after each rubber molecule has joined 
together between molecules, and it exists in the mode of ** in ordinary temperature after the 
rubber molecule and the compound have joined together in order that denaturation rubber (4) - 
(9) may take the structure of cross linkage Above fixed temperature, in order that the structure 
of cross linkage may dissociate, in the mode of **, it exists, after each rubber molecule has 
dissociated, and after the rubber molecule and the compound have dissociated, it exists in the 
mode of **. ' . . 

[0104] ** In the mode, you may have both reactive sites A and B in the rubber 1 molecule, and 
the rubber which has only a reactive site A in 1 molecule, and the rubber which has only a 
reactive site B in 1 molecule may be mixed. Especially, it is desirable to have both reactive sites 
A and B in rubber 1 molecule. Moreover, at least one side of rubber which has only a reactive 
site B in the rubber which has both reactive sites A and B in rubber 1 molecule, the rubber 
which has only a reactive site A in 1 molecule, and 1 molecule may be mixed. 
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[0105] ** In a mode, the reactive site which a rubber molecule has may be a reactive site A/or 
may be a reactive site B. When a compound has a reactive site B when a rubber molecule has a 
reactive site A, and a rubber molecule has a reactive site B f a compound has a reactive site A. 
[0106] In denaturation rubber (4), reactive sites A and B are an acid-anhydride radical and a 
hydroxyl group. Although an acid-anhydride radical can put the acid-anhydride radical of the 
carboxy lie acid of aliphatic series and an aromatic series system and both a cyclic anhydride 
radical and a non-cyclic anhydride radical can be used, especially a cyclic anhydride radical is 
used suitably. As for a cyclic anhydride radical, for example, a maleic-anhydride radical, a 
phthalic anhydride radical, a succinic-anhydride radical, and an anhydrous gfutaric-acid radical 
are mentioned, and, as for a non-cyclic anhydride radical, for example, an acetic-anhydride 
radical, a propionic anhydride radical, and a benzoic anhydride radical are mentioned. Especially, 
the succinic-anhydride radical which the maleic anhydride added is desirable. In denaturation 
rubber (5), reactive sites A and B are a carboxyl group and a vinyl ether radical. In denaturation 
rubber (6), reactive sites A and B are an alkyl halide radical and the third class amino group. As 
for an alkyl halide radical, for example, alkyl bromide, alkyl chloride, phenyl bromide, phenyl 
chloride, benzyl bromide, and benzyl chloride are mentioned. Especially, benzyl bromide is 
desirable. As for the third class amino group, for example, a dimethylamino radical, a diethylamino 
radical, and a diphenylamino radical are mentioned. Especially, a dimethylamino radical is 
desirable. Although especially the combination of an alkyl halide radical and the third class amino 
group is not limited, its combination of benzyl bromide and a dimethylamino radical is desirable. In 
denaturation rubber (7), reactive sites A and B are a phenolic hydroxyl group and an isocyanate 
radical. In denaturation rubber (8), reactive sites A and B are an azlactone radical and a phenolic 
hydroxyl group. In denaturation rubber (9), reactive sites A and B are the same and nitroso 
groups. 

[0107] ** When reactive sites A and B denaturalize in the condition of having already reacted, 
the denaturation rubber of a mode the rubber used as a raw material Or when reactive sites A 
and B carry out direct polymerization in the condition of having already reacted An operation of 
heating, cooling, etc. is added to the rubber obtained by denaturalizing the rubber which may be 
obtained directly and serves as a raw material so that it may have both reactive sites A and B f 
and the rubber by which the polymerization was carried out so that it might have both reactive 
sites A and B, and it may be obtained. ** In the denaturation rubber of a mode, the rubber which 
forms a compound and bridge formation is obtained denaturalizing the rubber which serves as a 
raw material so that it may have either of the reactive sites A and B, or by carrying out the 
polymerization of the rubber which has either of the reactive sites A and B. Moreover, after 
reactive sites A and B have reacted, it is obtained a polymerization or by denaturalizing. 
[0108] What was mentioned above as rubber which receives the denaturation used for the raw 
material of denaturation rubber (1), and the same thing can be used for the rubber which 
receives denaturation in these cases. 

[0109] ** voice — especially the manufacture approach of rubber of having both reactive sites 
[ like ] A and B is not limited, but is manufactured by coincidence or the approach of introducing 
into rubber separately in the condition of having reacted reactive sites A and B. How to 
introduce the approach of introducing a reactive site A into rubber and a reactive site B into 
rubber hereafter is explained concretely, in addition, the voice of ** — especially the 
manufacture approach of rubber of having either of the reactive sites [ like ] A and B is not 
limited, but is manufactured using either the approach of introducing the; approach of introducing 
the following reactive site A into rubber, and a reactive site B into rubber, or the approach of 
introducing into rubber, after reactive sites A and B have reacted. 

[01 10] How to introduce into rubber the approach of introducing into rubber the acid-anhydride 
radical used for denaturation rubber (4) and a hydroxyl group is explained. Specifically, the 
approach the approach of introducing an acid-anhydride radical into rubber copolymerizes olefin 
content acid-anhydride monomers, such as a maleic anhydride, the method of making an acid- 
anhydride frame content compound react to the rubber which receives denaturation, and the 
method of carrying out the en reaction of the maleic anhydride are mentioned to diene system 
rubber. After the approach of introducing a hydroxyl group into rubber copolymerizes monomers, 
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such as vinyl acetate, the approach of performing hydrolysis, and the approach of making 
hydroxyl group-containing compound reacting to the rubber which receives denaturation and the 
method of making hydroxyl-group content mercapto compounds, such as mercaptoethanol, 
specifically react to diene system rubber are mentioned. The approach of introducing the 
compound which has an acid-anhydride frame and the half ester frame to which the hydroxyl 
group reacted, for example as an approach of introducing reactive sites A and B into rubber in 
the condition of having reacted by the macromolecule reaction, or the approach of 
copolymerizing is mentioned. 

[0111] How to introduce into rubber the approach and vinyl ether radical which introduce into 
rubber the carboxyl group used for denaturation rubber (5) is explained. The approach the 
approach of introducing a carboxyl group into rubber copolymerizes carboxyl group content 
monomers, such as an acrylic acid and a methacrylic acid, and the approach of making a carboxyl 
group content compound reacting to the rubber which receives denaturation and the method of 
making carboxylic-acid content mercapto compounds, such as thioglycolic acid, specifically react 
to diene system rubber are mentioned. The approach the approach of introducing a vinyl ether 
radical into rubber copolymerizes vinyl ether radical content monomers, such as the divinyl 
ether, and the approach of making a vinyl ether radical content compound reacting to the rubber 
which receives denaturation and the method of making vinyl ether content mercapto compounds, 
such as mercapto ethyl vinyl ether, specifically react to diene system rubber are mentioned. The 
approach of introducing the compound which has the hemiacetal ester frame to which the 
carboxyl group and the vinyl ether radical reacted, for example as an approach of introducing 
reactive sites A and B into rubber in the condition of having reacted by the macromolecule 
reaction, or the approach of copolymerizing is mentioned. 

[01 12] How to introduce into rubber the approach and the third class amino group which 
introduce into rubber the alkyl halide radical used for denaturation rubber (6) is explained. The 
approach the approach of introducing an alkyl halide radical into rubber copolymerizes alkyl 
halide radical content monomers, such as for example, bromomethyl styrene and chloro methyl 
styrene, and the method of making alkyl halide radical content compounds, such as mercapto 
BUROMO toluene and mercapto chloro toluene, react to the rubber which receives denaturation 
are mentioned. The approach the approach of introducing the third class amino group into rubber ' 
copolymerizes the third class amino-group content monomers, such as for example, 
dimethylamino styrene and diethylamino styrene, and the method of making the third class 
amino-group content compounds, such as a dimethylamino thiophenol and a diethylamino 
thiophenol, react to the rubber which receives denaturation are mentioned. The approach of 
introducing the compound which has the ionene frame to which an alkyl halide radical and the 
third class amino group reacted, for example as an approach of introducing reactive sites A and 
B into rubber in the condition of having reacted by the macromolecule reaction, or the approach 
of copolymerizing is mentioned. 

[01 13] How to introduce into rubber the approach and isocyanate radical which introduce into 
rubber the phenolic hydroxyl group used for denaturation rubber (7) is explained. The approach 
the approach of introducing a phenolic hydroxyl group into rubber copolymerizes phenolic 
hydroxyl group content monomers, such as hydroxystyrene, and the method of making phenol 
nature hydroxyl group-containing compound, such as a mercapto phenol, react to the rubber 
which receives denaturation are mentioned. The approach the approach of introducing an 
isocyanate radical into rubber copolymerizes isocyanate radical content monomers, such as for 
example, isocyanate styrene and isocyanate acrylate, and the method of removing a protective 
group, after making the compound containing the isocyanate radical protected [ thiophenol / 
phenol KYAPPUDO isocyanate ] by the rubber which receives denaturation react are mentioned. 
The approach of introducing the compound which has the urethane frame to which the 
isocyanate radical and the phenolic hydroxyl group reacted, for example as an approach of 
introducing reactive sites A and B into rubber in the condition of having reacted by the 
macromolecule reaction, or the approach of copolymerizing is mentioned. 
[01 14] How to introduce into rubber the approach of introducing into rubber the azlactone 
radical used for denaturation rubber (8) and a phenolic hydroxyl group is explained. The approach 
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the approach of introducing an azlactone radical into rubber copolymerizes azlactone radical 
content monomers, such as for example, azlactone styrene and azlactone acrylate, and the 
method of making azlactone radical content compounds, such as an azlactone thiophenol, react 
to the rubber which receives denaturation are mentioned. The approach by which the approach 
of introducing a phenolic hydroxyl group into rubber is used for the rubber of the fourth mode of 
this invention, and the same approach are mentioned. The approach of introducing the compound 
which has the frame to which the azlactone radical and the phenolic hydroxyl group reacted, for 
example as an approach of introducing reactive sites A and B into rubber in the condition of 
having reacted by the macromolecule reaction, or the approach of copolymerizing is mentioned. 
[01 15] How to introduce into rubber the nitroso group used for denaturation rubber (9) is 
explained. The approach the approach of introducing a nitroso group into rubber copolymerizes 
nitroso group content monomers, such as for example, nitroso styrene and nitroso acrylate, and 
the method of making nitroso group content compounds, such as a nitroso thiophenol and a 
nitrosyl chloride, react to the rubber which receives denaturation are mentioned. The approach 
of introducing the compound which has the frame in which the nitroso group dimerized as an 
approach of introducing into rubber after the nitroso group has reacted, for example by the 
macromolecule reaction, or the approach of copolymerizing is mentioned. 

[01 16] ** voice ; — although it is desirable that it is what has two or more reactive sites A or B 
in intramolecular as for the compound used like, what hbs one reactive site A or B in 
intramolecular may be mixed. 

[01 17] ** The compound used for a mode is a compound which has the compound which has an 
acid-anhydride radical, or a hydroxyl group in denaturation rubber (4). As a compound which has 
an acid-anhydride radical, a bis-phthalic anhydride compound, a bis-succinic-anhydride 
compound, a bis-anhydrous glutaric-acid compound, and a bis-maleic-anhydride compound are 
mentioned, for example. As a compound which has a hydroxyl group, alcoholic compounds, such 
as glycols; 1 ,4-butanediol, such as ethylene glycol, a diethylene glycol, and triethylene glycol, 
1,6-hexanediol, 1, 8-octanediol, 1, 10-Deccan diol, trimethylolethane, trimethylol propane, and 
pentaerythritol, are mentioned, for example. Especially, 1,6-hexanediol, ethylene glycol, and a 
diethylene glycol are desirable. 

[01 18] ** The compound used for a mode is a compound which has the compound or vinyl ether 
radical which has a carboxyl group in denaturation rubber (5). As a compound which has a 
carboxyl group, oxalic acid, a malonic acid, a succinic acid, a glutaric acid, an adipic acid, a 
phthalic acid, a maleic acid, and a fumaric acid are mentioned, for example. As a compound which 
has a vinyl ether radical, ethylene glycol divinyl ether, butanediol divinyl ether, 2, and 2-screw 
[p-(2-BINIROKISHI ethoxy) phenyl] propane is mentioned, for example. Especially, the ethylene 
glycol divinyl ether and the butanediol divinyl ether are desirable. 

[01 19] ** The compound used for a mode is a compound which has the compound or the third 
class amino group which has an alkyl halide radical in denaturation rubber (6). As a compound 
which has an alkyl halide radical, alpha, an alpha'-dibromo xylene, alpha, an alpha'-dichloro 
xylene, a bis-bromomethyl biphenyl, a bis-chloro methyl biphenyl, bis-BUROMO 
diphenylmethane, bis-chlorodiphenyl methane, a bis-bromomethyl benzophenone, a bis-chloro 
methyl benzophenone, a bis-BUROMO diphenyl propane, and a bis-chlorodiphenyl propane are 
mentioned, for example. As for the compound which has the third class amino group, 
tetramethylethylenediamine, a tetramethyl hexanediamine, and bisdimethyl aminobenzene are 
mentioned. Especially, a tetramethyl hexanediamine is desirable. 

[0120] ** The compound used for a mode is a compound which has the compound or isocyanate 
radical which has a phenolic hydroxyl group in denaturation rubber (7). As a compound which has 
a phenolic hydroxyl group, dihydroxybenzene, a dihydroxy biphenyl, resol mold phenol resin, and 
novolak mold phenol resin are mentioned, for example. As a compound which has an isocyanate 
radical, aryl aliphatic series diisocyanate, such as cycloaliphatic diisocyanate, such as aliphatic 
series diisocyanate, such as alromatic series diisocyanate, such as 2, 4-tolylene diisocyanate, 2, 
6-tolylene diisocyanate, 4, 4-diphenylmethane diisocyanate, 2, 4 -diphenylmethane diisocyanate, 
and p-phenylene diisocyanate, and hexamethylene dHsocyanate, and isophorone diisocyanate, 
and xylylene diisocyanate, etc. is mentioned, for example. 
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[0121] ** The compound used for a mode is a compound which has the compound or phenolic 
hydroxyl group which has an azlactone radical in denaturation rubber (8). As a compound which 
has an azlactone radical, bis-azlactone butane, bis-azlactone benzene, and a bis-azlactone 
hexane are mentioned, for example. What is used in the fourth mode of this invention mentioned 
above as a compound which has a phenolic hydroxyl group, and the same thing are mentioned. 
[0122] ** The compound used for a mode is a compound which has a nitroso group in 
denaturation rubber (9). As a compound which has a nitroso group, a dinitroso propane, a 
dinitroso hexane, dinitroso benzene, and dinitroso toluene are mentioned, for example. 
[0123] ** voice — although especially the combination of the rubber which has either of the 
reactive sites A and B which can be set like, and the compound which has another side is not 
limited, in denaturation rubber (4), rubber is maleic-anhydride radical content diene system 
rubber, and its combination whose compounds are aliphatic series diols, such as 1,6-hexanediol, 
is desirable. 

[0124] In denaturation rubber (5), rubber is carboxyl group content diene system rubber, and the 
combination whose compound is the divinyl ether of alkyl diols, such as the butanediol divinyl 
ether, is desirable. 

[0125] In denaturation rubber (6), rubber is alkyl halide content diene system rubber, and the 
combination whose compounds are alkyl diamines, such as a tetramethyl hexanediamine, is 
desirable. 

[0126] In denaturation rubber (7), rubber is phenolic hydroxyl group content diene system rubber, 
and the combination whose compounds are aromatic series diisocyanatey such as ~ 
diphenylmethane diisocyanate, is desirable. 

[0127] In denaturation rubber (8), rubber is phenolic hydroxyl group content diene system rubber, 
and although compounds are alkyl bis-azlactones, such as bis-azlactone butane, it is desirable. 
[0128] In denaturation rubber (9), it is desirable that rubber is nitroso group content diene 
system rubber independent. 

[0129] ** voice — set like and, as for the amount of the bridge formation part in rubber, i.e., the 
amount for the bond part produced by the reaction with the reactive sites A and B in a rubber 
molecule, it is desirable that it is more than 0.1mol% to the monomer unit of rubber. In the 
above-mentioned range, it becomes the thing excellent in the reinforcement of denaturation 
rubber (4) - (9) etc. 

[0130] ** voice — as for the amount for the bond part which set like and was produced by the 
reaction with the amount of the bridge formation part in rubber, i.e., either of the reactive sites A 
and B in a rubber molecule, and another side in a compound, it is desirable that it is more than 
0.1mol% to the monomer unit of rubber. In the above-mentioned range, it becomes the thing 
excellent in the reinforcement of denaturation rubber (4) - (9) etc. 

[0131] ** voice — as for the ratio of the rubber which sets like and has either of the reactive 
sites A and B, and the compound which has another side, it is desirable that the reactive site in 
a compound considers as 0.1 -5Eq to 1Eq of reactive sites in a rubber molecule, and considering 
as 0.5-1 .5Eq is more desirable. In the above-mentioned range, the reactive site which 
participates in bridge formation increases, and bridge formation effectiveness becomes high. 
[0132] Denaturation rubber (4) Although especially the manufacture approach of - (9) is not 
limited, solution alligation and dry alligation can be used for it, for example. Solution alligation is 
the approach of carrying out solvent distilling off and manufacturing, after making crosslinking 
reaction perform in a meltable solvent. Dry alligation is an approach of making mixing and 
crosslinking reaction performing by a kneader etc., without using a solvent. Denaturation rubber 
(4) Which approach of solution alligation and dry alligation can also be used for manufacture of - 
(9), and, in all cases, reaction temperature is 50 degrees C or more. 

[0133] Denaturation rubber (4) In - (9), when denaturation rubber is the mode of **, one sort of 
the rubber which has both reactive sites A and B, or two sorts or more can be used for the 
manufacture. Moreover, in denaturation rubber (4) - (9). when denaturation rubber is the mode of 
**, one sort of the rubber which has either of the reactive sites A and B, or two sorts or more 
can be used for the manufacture, and one sort of the compound which has another side, or two 
sorts or more can be used for it. 
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[0134] Denaturation rubber (4) Reactive sites A and B reacted, - (9) is combined between 
rubber molecules or by Hazama of a rubber molecule and a compound, and bridge formation is 
formed in ordinary temperature. Denaturation rubber (4) If - (9) is heated more than constant 
temperature, the above-mentioned association will dissociate and bridge formation will collapse. 
[0135] In denaturation rubber (4), an acid-anhydride radical and a hydroxyl group form ester, and 
are constructing a bridge. Collapse (debridge formation) and playback (re-bridge formation) of 
this bridge formation are illustrated by the following formula (16). Although the temperature (flow 
beginning temperature) from which debridge formation and re-bridge formation arise is based on 
crosslinking density etc., it is usually about 100-200 degrees C. 
[0136] 

[Formula 15] 



HO 




(16) 



[0137] In denaturation rubber (5), a carboxyl group and a vinyl ether radical form hemiacetal 
ester, and are constructing a bridge. Collapse (debridge formation) and playback (re-bridge 
formation) of this bridge formation are illustrated by the following formula (17). Although the 
temperature (flow beginning temperature) from which debridge formation and re-bridge formation 
arise is based on crosslinking density etc., it is usually about 100-200 degrees C. 
[0138] 

[Formula 16] 

~^COOH + ^Q^^ tm -^COO-CH^CH 2 -Q-^ (17) 

[0139] In denaturation rubber (6), an alkyl halide radical and a tertiary amine form ionene, and are 
constructing a bridge. Collapse (debridge formation) and playback (re-bridge formation) of this 
bridge formation are illustrated by the following formula (18). Although the temperature (flow 
beginning temperature) from which debridge formation and re-bridge formation arise is based on 
crosslinking density etc., it is usually about 100-200 degrees C. 
[0140] 

[Formula 17] 

(18) 

[0141] In denaturation rubber (7), a phenolic hydroxyl group and an isocyanate radical form 
urethane, and are constructing a bridge. Collapse (debridge formation) and playback (re-bridge 
formation) of this bridge formation are illustrated by the following formula (19). Although the 
temperature (flow beginning temperature) from which debridge formation and re-bridge formation 
arise is based on crosslinking density etc., it is usually about 100-200 degrees C. 
[0142] 

[Formula 1 8] 

/-^ _*£ r~ \ 9 

' (IB) 

[0143] In denaturation rubber (8), an azlactone radical and a phenolic hydroxyl group form 
association, and are constructing a bridge. Collapse (debridge formation) and playback (re-bridge 
formation) of this bridge formation are illustrated by the following formula (20). Although the 
temperature (flow beginning temperature) from which debridge formation and re-bridge formation 
arise is based on crosslinking density etc., it is usually about 100-200 degrees C. 
[0144] 

[Formula 19] 
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N 




(20) 



[0145] In denaturation rubber (9), two nitroso groups form a nitroso dimer and are constructing a 
bridge. Collapse (debridge formation) and playback (re-bridge formation) of this bridge formation 
are illustrated by the following formula (21). Although the temperature (flow beginning 
temperature) from which debridge formation and re-bridge formation arise is based on 
crosslinking density etc., it is usually about 100-200 degrees C. 



[0147] Denaturation rubber (4) Since bridge formation is formed in ordinary temperature, if 
rubber elasticity is shown and it heats more than constant temperature (working temperature, 
usually 50 degrees C or more), bridge formation will collapse, and - (9) shows a fluidity, and is 
excellent in heat-resistant aging nature, and continuation melting shaping can be stably carried 
out for a long time, and it forms the structure of cross Ifnkage quickly in the cooling process 
after shaping. If it heats again more than working temperature, bridge formation will dissociate 
completely, and bridge formation will be formed if it cools "again." Denaturation rubber (4) - (9) can 
perform dissociation of this structure of cross linkage, and the repeat of formation 3 times or 
more. Therefore, denaturation rubber (4) - (9) is excellent in rubber elasticity, and hot forming 
and recycle are easy for it. 

[0148] Next, the heat reversible bridge formation rubber constituent containing denaturation 
rubber (4) - (9) is explained. The heat reversible bridge formation rubber constituent containing - 
(9) contains at least one denaturation rubber (4) rubber [ denaturation ] (4) mentioned above - 
(9). The number of the denaturation rubber to contain may be one, and it may be two or more 
sorts. Denaturation rubber (4) The heat reversible bridge formation rubber constituent containing 

- (9) can contain additives, such as various stabilizers, a flame retarder, an antistatic agent, a 
coloring agent, and a bulking agent. It can also add during manufacture of denaturation rubber (4) 

- (9), and these additives can also be added after manufacture. 

[0149] moreover, the range in which the heat reversible bridge formation rubber constituent 
containing denaturation rubber (4) - (9) does not spoil the purpose of this invention — further — 
rubber other than denaturation rubber (4) - (9) — one sort — or two or more sorts can be 
contained. The strength property of the heat reversible bridge formation rubber constituent 
containing denaturation rubber (4) - (9) etc. can be adjusted by this, and also cheap ** of raw 
material expense can be planned. Rubber other than denaturation rubber (4) - (9) may be non- 
vulcanized rubber, and may be rubber after vulcanization. For example, the rubber used as the 
raw material of denaturation rubber (4) - (9) mentioned above is mentioned. Especially, 
thermoplastic elastomer is desirable when it is a thing after rubber other than denaturation 
rubber (4) - (9) vulcanizing. When the rubber elasticity of the heat reversible bridge formation 
rubber constituent which contains denaturation rubber (4) - (9) especially, processing ease, 
recycle nature, etc. are taken into consideration, the thermoplastic-elastomer constituent with 
which it is obtained according to the bridge formation performed while kneading an elastomer and 
thermoplastics at the temperature more than the softening temperature of the resin, and the so- 
called dynamic bridge formation, at least a part serves as a continuous phase, and the 
vulcanized-rubber phase from which at least a part serves as a discontinuous phase at a resin 
phase is in the condition distributed minutely is desirable. 

[0150] As for the content of denaturation rubber (4) rubber [ in the heat reversible bridge 
formation rubber constituent containing - (9) / denaturation ] (4) - (9), it is desirable that it is 
10% of the weight or more of the whole constituent, and it is more desirable that it is 50 % of the 
weight or more. The rubber elasticity of the heat reversible bridge formation rubber constituent 
containing denaturation rubber (4) - (9), processing ease, and recycle nature become enough in 
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the above-mentioned range. 

[0151] The vulcanized-rubber constituent used for this invention contains rubber and a 
vulcanizing agent. Although it pastes up by elevated-temperature pressurization (heat press) and 
the rubber layered product of this invention obtains a heat reversible bridge formation rubber 
constituent and a vulcanized-rubber constituent so that it may mention later, at the time of a 
heat press, vulcanized rubber may already be vulcanized and may be a non-vulcanized thing. 
[01 52] What was mentioned above as rubber which receives the denaturation used for the raw 
material of denaturation rubber (1), and the same thing can be used for the rubber used for a 
vulcanized-rubber constituent. 

[0153] A general rubber vulcanizing agent can be used for a vulcanizing agent. For example, a 
sulfur system vulcanizing agent, an organic peroxide system vulcanizing agent, a phenol resin 
system vulcanizing agent, and other vulcanizing agents are mentioned. Especially, a sulfur system 
vulcanizing agent is desirable. What is necessary is to mention powder sulfur, sedimentation 
nature sulfur, high dispersibility sulfur, surface-preparation sulfur, insoluble sulfur, JIMORUFO 
phosphorus disulfide, alkylphenol disulfide, etc. as a sulfur system vulcanizing agent, for example, 
just to specifically use 0.5 - 4 weight section extent to the rubber 100 weight section. Moreover, 
what is necessary is to mention benzoyl peroxide, t-butyl hydroperoxide, 2,4-dichlorobenzyl 
peroxide, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane, 2, 5-dimethyl hexane -2, 5-JI 
(par oxyl benzoate), etc., for example, just to use 1 - 15 weight section extent to the rubber 100 
weight section as an organic peroxide system vulcanizing agent. Furthermore, what is necessary 
is to mention the mixed bridge formation system containing a halogen donor and alkylphenol 
resin, such as a bromination object of alkylphenol resin, and tin chloride, a chloroprene, etc. as a 
phenol resin system vulcanizing agent, for example, just to use 1 - 20 weight section extent to 
the rubber 100 weight section. In addition, a zinc white (it is 5 weight sections extent to the 
rubber 100 weight section), magnesium oxide (similarly 4 weight sections extent), a litharge 
(similarly 10-20 weight section extent), p-quinonedioxime, p-dibenzoyl quinonedioxime, tetra- 
chloro-para benzoquinone, Polly p-dinitroso benzene (similarly 2 - 10 weight section extent), 
methylenedianiline (similarly 0.2-10 weight section extent), etc. are mentioned. 
[0154] A vulcanized-rubber constituent can contain other additives, for example, a vulcanization 
accelerator, a reinforcing agent, an antioxidant, processing aid, various stabilizers, a flame 
retarder, an antistatic agent, a coloring agent, a bulking agent, etc. in the range which does not 
spoil the purpose of this invention other than rubber and a vulcanizing agent. 
[0155] The rubber layered product of this invention pastes up the above-mentioned heat 
reversible bridge formation rubber constituent and the above-mentioned vulcanized-rubber 
constituent with a heat press, and is obtained. Especially the conditions of a heat press are not 
limited. As for temperature, it is desirable that it is 140-190 degrees C, and it is more desirable 
that it is 150-180 degrees C. As for a pressure, it is desirable that it is 0.1-30MPa, and it is 
more desirable that it is 1-10MPa. 

[0156] In using what is already vulcanized as a vulcanized-rubber constituent, the laminating of a 
heat reversible bridge formation rubber constituent and the vulcanized-rubber constituent is 
carried out, if a heat press is carried out, a part of heat reversible bridge formation rubber 
constituent will fuse, it will weld to a vulcanized-rubber constituent according to an anchor 
effect, and bridge formation will arise in Hazama of heat reversible bridge formation rubber and 
vulcanized rubber by the migration of the vulcanizing agent which remained in coincidence near 
the interface of a heat reversible bridge formation rubber layer and a vulcanized-rubber layer. 
Thereby, a heat reversible bridge formation rubber layer and a vulcanized-rubber layer paste up 
very firmly. Moreover, in using a non-vulcanized thing as a vulcanized-rubber constituent, the 
laminating of a heat reversible bridge formation rubber constituent and the unvulcanized-rubber 
constituent is carried out, if a heat press is carried out, a bridge will be constructed by the 
vulcanizing agent which an unvulcanized-rubber constituent contains, and bridge formation will 
arise in Hazama of heat reversible bridge formation rubber and vulcanized rubber in coincidence 
by the migration of the vulcanizing agent near the interface of a heat reversible bridge formation 
rubber layer and an unvulcanized-rubber layer. Thereby, a heat reversible bridge formation 
rubber layer and an unvulcanized-rubber layer paste up very firmly. 
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[0157] Especially the structure of the rubber layered product of this invention should just be 
structure which is not limited but includes the two-layer structure of a heat reversible bridge 
formation rubber layer and a vulcanized-rubber layer. For example, the upper and lower sides of 
a vulcanized-rubber layer can also be made into the three-tiered structure inserted in the heat 
reversible bridge formation rubber layer. Especially the configuration and magnitude of a rubber 
layered product of this invention are not limited, but can be freely decided according to an 
application etc. For example, the thickness of a heat reversible bridge formation rubber layer can 
consider as 0.1-10, and the plate that is 0.1 -4mm at 0.1 -100mm and a pan. 
[0158] Especially the application of the rubber layered product of this invention is not limited, 
but can be made into various kinds of rubber structures. 

[0159] In temperature with the rubber layered product of this invention lower than the 
temperature to which bridge formation of heat reversible bridge formation rubber collapses, a 
heat reversible bridge formation rubber layer shows the outstanding thermal resistance, and its 
adhesion of Hazama of a heat reversible bridge formation rubber layer and a vulcanized-rubber 
layer is firm, and the reinforcement of a rubber layered product is equal to the reinforcement of 
a rubber simple substance. On the other hand, since bridge formation of heat reversible bridge 
formation rubber collapses and a heat reversible bridge formation rubber layer softens in the 
temperature beyond the temperature to which bridge formation of heat reversible bridge 
formation rubber collapses, a heat reversible bridge formation rubber layer can be made to 
exfoliate easily from a vulcanized-rubber layer. Therefore, if the rubber layered product of this 
invention shows the same strength property and thermal resistance as the usual rubber simple 
substance and heats them to constant temperature, since it can make a heat reversible bridge 
formation rubber layer and a vulcanized-rubber layer exfoliate easily, it can be used as a 
recyclable product. For example, when a vulcanized-rubber layer is worn out by use or it 
damages, it can be made to be able to exfoliate from a heat reversible bridge formation rubber 
layer with heating, and a heat reversible bridge formation rubber layer can be made to carry out 
pressurization adhesion of the new vulcanized-rubber layer. In this case, before carrying out 
pressurization adhesion, a heat reversible bridge formation rubber layer can also be 
supplemented with a new heat reversible bridge formation rubber constituent. Moreover, when a 
heat reversible bridge formation rubber layer is worn out by use or it damages, it is made to 
exfoliate from a vulcanized-rubber layer with heating, and a vulcanized-rubber layer can be made 
to be able to carry out pressurization adhesion of the new heat reversible bridge formation 
rubber layer, or a heat reversible bridge formation rubber layer is softened with heating, and it 
can repair. 

[0160] In the rubber layered product of this invention, although the temperature which makes a 
heat reversible bridge formation rubber layer and a vulcanized-rubber layer exfoliate should just 
be beyond temperature to which bridge formation of a heat reversible bridge formation rubber 
constituent collapses, it is desirable that it is lower than the temperature to which a vulcanized- 
rubber constituent deteriorates. Before degradation of a vulcanized-rubber constituent will take 
place substantially if the heating processing time is a short time even if it is the temperature 
beyond the temperature to which a vulcanized-rubber constituent deteriorates, a heat reversible 
bridge formation rubber constituent can be dissolved. 

[0161] Conventionally, the technique of carrying out the heating laminating of the vulcanized- 
rubber layer to a hot melt system adhesives layer is proposed (for example, JP,10-183082,A). 
However, the hot melt system adhesives with which only many thermoplastics was generally 
blended had problems, like thermal resistance is low, and the adhesive property in an interface is 
bad and weak to repeat fatigue. On the other hand, the rubber layered product of this invention 
is excellent in thermal resistance and an adhesive property as above-mentioned, and those 
problems do not exist. 

[0162] The rubber structure of this invention is the rubber structure which has the above- 
mentioned rubber layered product at least in a part. The rubber structure of this invention 
should just have the above-mentioned rubber layered product at least in the part. That is, the 
rubber structure of this invention may consist only of the above-mentioned rubber layered 
product, and the member which consists of an ingredient of the above-mentioned rubber layered 
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product, other rubber, resin, a metal, and others may compound-ize it. Especially the structure 
of the rubber structure of this invention is not limited. For example, it shall have the structure 
which uses as a heat reversible bridge formation rubber layer the member itself which uses as a 
vulcanized-rubber layer the member which carries out wear, breakage, etc., and carries out 
structure where a heat reversible bridge formation rubber layer exists so that the member may 
be touched, wear, breakage, etc. at least in a part. As the member which carries out wear, 
breakage, etc. especially is used as a vulcanized-rubber layer and the member is touched, it is 

0. 1 -100mm and 1 with the still more desirable structure of having the structure where 0.1-10, 
and a heat reversible bridge formation rubber layer with a thickness of about 0.1 -4mm exist, at 
least in a part mode. 

[0163] In extensive fields, such as an automobile, an aircraft, and medicine, rubber can make the 
rubber structure of this invention all the rubber goods used at least for the part For example, 
rubber vibration insulator; various rollers, such as sea related article; sound isolation mats, such 
as engineering works and buoys made of structural materials; rubber, such as hose; liner sheets, 
such as belt; high pressure hoses, such as tire; conveyor belts, such as a tire for automobiles, 
and a V belt, and ah automobile hose, quake-absorbing rubber bearing, a rubber joint, seal 
packing, and a rubber fence, and a fender, a pneumatic spring, and vibration-deadening rubber; 
various sheets, such as a parking lot rubber sheet, are mentioned. Recycle nature is strongly 
demanded especially of the tire, and it is one desirable mode. 
[0164] 

[Example] Although an example is shown below and this invention is concretely explained to it, 
this invention is not restricted to these. 

1. The raw material shown below in preparation of a vulcanized-rubber constituent was used by 
the weight ratio shown in the 4th table, respectively, and the various vulcanized-rubber 
constituents shown in the 4th table were obtained. 

** Rubber iIR:Nipol IR-2200, iiSBR:Nipol by Nippon Zeon Co., Ltd. 1502, Nippon Zeon Co., Ltd. 
make, 23% ** compounding-agent carbon black of styrene contents: Japanese iris rack N339 
HAF-HS, The zinc white by Showa Cabot Corp. : The Ginrei zinc white R, stearin acid [ by Toho 
Zinc Co., Ltd. ]:bead stearin acid, Aroma oil by Nippon Oil & Fats Co., Ltd. : DEZOREKKUSU No. 
3, antioxidant [ by SHOWA SHELL SEKIYU K.K. ] (N-(1, 3-dimethyl butyl)-N f -phenyl-P^ 
phenylene diamide):SANTO flex time 6C, Monsanto Japan sulfur: Oil processing sulfur, 
vulcanization-accelerator [ by the Karuizawa refinement place company ] (N-cyclohexyl-2- 
benzothiazyl sulfenamide):SANSERA CM-PO, 3 Japanese Federation of Chemical Industry 
Workers 1 Unions industrial company make [0165] 2. The preparation polyisoprene rubber (Nipol 
IR-2200) of the polyisoprene rubber (hydrogen bond-ized IR) which has the reactive site which 
can form the preparation (a) hydrogen bond of preparation (1) various heat reversible bridge 
formation rubber, such as a heat reversible bridge formation rubber constituent, was dissolved in 
the xylene, a maleic anhydride and IRUGA NOx 1520 were added, and it stirred at 140 degrees C 
for 20 hours. The reaction solution was settled to ASENI tolyl and the denaturation polyisoprene 
rubber which introduced the maleic anhydride was obtained by carrying out reduced pressure 
drying. The percentage of a maleic anhydride to an isoprene unit was 5.8-mol%. 3-amino-1,2,4- 
triazole 19.36g (0.23 mols) was added to obtained maleic-anhydride denaturation polyisoprene- 
rubber 293g (it is 0.23 mols by maleic-anhydride frame conversion), and heating stirring was 
-carried out with -the pressurized kneader at 120 degrees C for 0.5 hours. It was checked by 
measurement of this reactant and 1 H-NMR spectrum that it is what the maleic anhydride and 
3-amino-1,2,4-triazole of maleic-anhydride denaturation polyisoprene rubber have combined (the 
following formula (4)). 
[0166] 

[Formula 21] 
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[0167] (b) The preparation styrene butadiene rubber (Nipol 1502) of the styrene butadiene 
rubber (hydrogen bond-ized SBR) which has the reactive site which can form hydrogen bond was 
dissolved in the xylene, a maleic anhydride and IRUGA NOx 1520 were added, and it stirred at 
140 degrees C for 20 hours. The reaction solution was settled to the acetonitrile and the 
denaturation styrene butadiene rubber which introduced the maleic anhydride was obtained by 
carrying out reduced pressure drying. The percentage of a maleic anhydride to a monomer unit 
was 5.1-mol%. 3-amino-1,2,4-triazole 21.04g (0.2275 mols) was added to obtained maleic- 
anhydride denaturation styrene-butadiene-rubber 305g (it is 0.2275 mols by maleic-anhydride 
frame conversion), and it agitated with the pressurized kneader at 120 degrees C for 0.5 hours. It 
was checked by measurement of this reactant and 1 H-NMR spectrum that it is what the maleic 
anhydride and 3-amino-1,2,4-triazole of a maleic-anhydride denaturation styrene butadiene 
rubber have combined. 

[0168] (c) The preparation polyisoprene rubber (Nipol IR-2200) of the polyisoprene rubber (onium 
chlorination IR) which has organic salt structure was dissolved in the xylene, a maleic anhydride 
and IRUGA NOx 1520 were added, and it agitated at 140 degrees C for 20 hours. The reaction 
solution was settled to the acetonitrile and the denaturation polyisoprene rubber which 
introduced the maleic anhydride was obtained by carrying out reduced pressure drying. The 
percentage of a maleic anhydride to an isoprene unit was 5.8-mol%. Methanol 9.67g (0.3022 mols) 
was added to the obtained maleic-anhydride denaturation polyisoprene-rubber 350g (it is 0.2747 
mols by maleic-anhydride frame conversion) toluene solution (1L), and heating churning was 
carried out at 80 degrees C for 1 5 hours. Reduced pressure drying of the solution was 
reprecipitated and carried out with the methanol. n-DODENRU amine 56.02g (0.3022 mols) was 
added to the product after that, and it stirred with 120-degree-C pressurized kneader. By 
measurement of this reactant, 1 H-NMR spectrum, and an IR spectrum, the methanol added to 
the carboxyl group of the maleic-anhydride part of maleic-anhydride denaturation polyisoprene 
rubber, half esterification was carried out, the amino group of n-dodecyl amine ionized, 
ammonium salt generated, and it was checked that it is that (the following type (9)) in which both 
ion carried out ionic bond. 
[0169] 

[Formula 22] 
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[0170] (d) Dissolve adjustment polyisoprene-rubber (Nipol IR-2200) 260g (isoprene unit 3.8mol) 
of Diels-Alder-ized IR in xylene 2.54L, and they are 375g (3.8 mols) of maleic anhydrides, and 
IRUGA NOx 1520. 162g (0.38 mols) was added and it agitated at 140 degrees C for 20 hours. The 
reaction solution was settled to the acetonitrile and the denaturation polyisoprene rubber which 
introduced the maleic anhydride was obtained by carrying out reduced pressure drying. The 
percentage of a maleic anhydride to an isoprene unit was 5.8-mol%. Furfuryl alcohol 35.3g (0.36 
mols, 1.5Eq) was added to obtained maleic-anhydride denaturation polyisoprene-rubber 300g (it 
is 0.24 mols by maleic-anhydride frame conversion), and heating churning was carried out with 
the pressurized kneader at 120 degrees C for 1 hour. It checked that it was what the maleic 
anhydride and furfuryl alcohol of maleic-anhydride denaturation polyisoprene rubber have 
combined by measurement of this reactant and 1 H-NMR spectrum. Furthermore, diphenyl 
bismaleimide 43.0g (0.12 mols) was added, heating churning was carried out with the pressurized 
kneader at 140 degrees C for 1 hour, and target Diels-Alder mold polyisoprene rubber was 
obtained. 

[0171] (e) Dissolve preparation styrene-butadiene-rubber (Nipol 1502) 300g (butadiene unit 
4.3mol) of the denaturation rubber (ester formation rubber) which used the reaction of an acid- 
anhydride radical and a hydroxyl group for crosslinking reaction in xylene 2.54L, and they are 
105g (1.1 mols) of maleic anhydrides, and IRUGA NOx 1520. 180g (0.43 mols) is added, and it 
agitated for 20 hours and was made to react at 140 degrees C. The styrene butadiene rubber 
(rrialeic-anhydride radical content SBR) which introduced the maleic-anhydride radical was 
obtained by settling an acetonitrile and carrying out reduced pressure drying of the reaction 
solution. The percentage of the introduced maleic-anhydride radical in the obtained maleic- 
anhydride radical content SBR was 3.0-mol% to the butadiene unit, obtained maleic-anhydride 
radical content SBR(rate % of three mols of denaturation)100g — 1 ,6-hexanediol 4.3g — in 
addition, stirring mixing was carried out by the kneader on condition that 120 degrees C, 60rpm, 
and 20-minute Hazama, and the denaturation rubber (ester formation rubber) which used the 
reaction of an acid-anhydride radical and a hydroxyl group for crosslinking reaction was obtained. 

[0172] (f) Dissolve preparation polyisoprene-rubber (Nipol IR-2200) 260g (isoprene unit 3.8mol) 
of the denaturation rubber (hemiacetal ester formation rubber) which used the reaction of a 
carboxyl group and a vinyl ether radical for crosslinking reaction in xylene 2.54L, and they are 
186g (1.9 mcls) of maleic anhydrides, and IRUGA NOx 1520. 162g (0.38 mols) is added, and it 
agitated for 20 hours and was made to react at 140 degrees C. The reaction solution was settled 
to the acetonitrile and the polyisoprene rubber (maleic-anhydride radical content IR) which 
introduced the maleic-anhydride radical was obtained by carrying out reduced pressure drying. 
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The percentage of the introduced maleic-anhydride radical in the obtained maleic-anhydride 
radical content IR was 3.0-mol% to the isoprene unit. The obtained maleic-anhydride radical 
content IR was made to react with a methanol among a pyridine catalyst, and the polyisoprene 
rubber (carboxyl group content IR) which introduced the carboxyl group was obtained, obtained 
carboxyl group content IR134.3g (69.1 mmol) — 1 ,4-butanediol divinyl ether 4.91 g (69.1 mmol) and 
IRUGA NOx 1520 2.77g (2% of the weight of the whole) — in addition, stirring mixing was carried 
out by the kneader on condition that 180 degrees C, 60rpm, and 10-minute Hazama, and the 
denaturation rubber (hemiacetal ester formation rubber) which used the reaction of a carboxyl 
group and a vinyl ether radical for crosslinking reaction was obtained. 

[0173] (g) the preparation alkyl halide content isobutylene isoprene rubber (Exxpro 89-1 and 
exon chemistry company make — ) of the denaturation rubber (ionene formation rubber) which 
used the reaction of an alkyl halide radical and the third class amino group for crosslinking 
reaction Tetramethyl hexanediamine 5.94g is added to bromine content 1.2wt%459g (68.94mmol). 
By the kneader on condition that 120 degrees C, 60rpm, and 20-minute Hazama Stirring mixing 
was carried out and the denaturation rubber (ionene formation rubber) which used the reaction 
of an alkyl halide radical and the third class amino group for crosslinking reaction was obtained. 
[0174] (h) Preparation polyisoprene-rubber (Nipol IR-2200) 200g of the denaturation rubber 
(urethane formation rubber) which used the reaction of an isocyanate radical and a phenolic 
hydroxyl group for crosslinking reaction is dissolved in xylene 2L, and 4-mercapto phenol 126g 
(1.0 mols) is added, and it agitated for 20 hours and was made to react at 140 degrees C. The 
reaction solution was settled to the methanol and the polyisoprene rubber (phenolic hydroxyl 
group content IR) which introduced the phenolic hydroxyl group was obtained by carrying out 
reduced pressure drying. The percentage of the introduced phenolic hydroxyl group in the 
obtained phenolic hydroxyl group content IR was 3.0-mol% to the isoprene unit. Diphenylmethane 
diisocyanate 5.43g was added to obtained phenolic hydroxyl group content IR100g t stirring mixing 
was carried out by the kneader on condition that 120 degrees C, 60rpm, and 20-minute Hazama, 
and the denaturation rubber (urethane formation rubber) which used the reaction of an 
isocyanate radical and a phenolic hydroxyl group for crosslinking reaction was obtained. 
[0175] (i) The phenolic hydroxyl group content IR was obtained by the approach same with the 
reaction of an azlactone radical and a phenolic hydroxyl group having been shown in preparation . 
(h) of the denaturation rubber (azlactone phenol addition rubber) used for crosslinking reaction. 
Bis-azlactone butane 6.08g was added to obtained phenolic hydroxyl group content IR100g, 
stirring mixing was carried out by the kneader on condition that 120 degrees C, 60rpm, and 20- 
minute Hazama, and the denaturation rubber (azlactone phenol addition rubber) which used the 
reaction of an azlactone radical and a phenolic hydroxyl group for crosslinking reaction was 
obtained. 

[0176] 0) Preparation polyisoprene-rubber (Nipol IR-2200) 200g of the denaturation rubber 
(nitroso dimer formation rubber) which used the dimerization reaction of a nitroso group for 
crosslinking reaction is dissolved in chloroform 2L, and 65.5g O.Ommol) of nitrosyl chlorides is 
added, and it agitated for 20 hours and was made to react at 0 degree C. The reaction solution 
was settled to the methanol and the denaturation rubber (nitroso dimer formation rubber) which 
used the dimerization reaction of a nitroso group for crosslinking reaction was obtained by 
carrying out reduced pressure drying. The percentage of the introduced nitroso group in the 
obtained nitroso dimer formation rubber was 4.0-mol% to the isoprene unit. 
[0177] (2) The raw material shown below in preparation of the heat reversible bridge formation 
rubber constituent using various heat reversible bridge formation rubber etc. was used by the 
weight ratio shown in the 4th table, respectively, and the heat reversible bridge formation rubber 
constituent of each example shown in the 4th table and the rubber constituent of each example 
of a comparison were obtained. 

** The hemiacetal ester formation rubber vii obtained by the ester formation rubber vi above 
obtained by the Diels-Alder-ized IRv above obtained by the onium chlorination IRiv above 
obtained by the hydrogen bond-ized SBRiii above obtained by the hydrogen bond-ized IRii above 
obtained by the rubber i above Nitroso dimer formation rubber xiIR(polyisoprene rubber):Nipol 
obtained by the azlactone phenol addition rubber x above obtained by the urethane formation 
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rubber ix above obtained by the ionene formation rubber viii above obtained above IR- 
2200xiiSBR(styrene butadiene rubber):Nipol 1502xiiiSEBS (hydrogenation object of a styrene- 
butylene-styrene block copolymer) : [ Made in / shell company / Clayton G1652, ] straight chain 
structure, and styrene / rubber ratio — 29/71wt%xiv alkyl halide content isobutylene-isoprene- 
rubber:Exxpro 89-1 [0178] ** compounding agent carbon black: — Japanese iris rack N339 
HAF-HS zinc white: — Ginrei zinc white R stearin acid: — bead stearin acid antioxidant (N-(1, 
3-dimethyl butyl)-N'-phenyl-P-phenylene diamide): — SANTO flex time 60 sulfur: — oil 
processing sulfur vulcanization-accejerator (N-cyclohexyl-2-benzothiazyl sulfenamide): — 
SANSERA CM-PO [0179] 3. After Carrying Out Laminating in Form Which Inserts One Sheet of 
Heat Reversible Bridge Formation Rubber Constituent of Each Example, or Rubber Constituent 
of Each Example of Comparison into Two Sheets of Preparation Each Vulcanized-Rubber 
Constituent of Rubber Layered Product and Considering as Three-tiered Structure, A heat press 
is performed for 20 minutes at pressure 1MPa and 160 degrees C. Magnitude 15cmx15cm, Each 
rubber layered product with a thickness of 5mm (A horizon (vulcanized-rubber layer) : 2mm in 
1mm in 2mm in thickness and B horizon (example is heat reversible bridge formation rubber 
layer, and example of comparison is rubber layer):thickness, C layer (vulcanized-rubber 
layer):thickness) was obtained ( drawing.! ). In addition, what was vulcanized with a heat press 
for 20 minutes at 160 degrees C was used for the sheet of a vulcanized-rubber constituent by 
the non-vulcanized thing and 1MPa. * 

[0180] 4. Evaluation (1) adhesive property and recycle nature JIS of rubber layered product 
Based on the convention of K6256, the friction test was performed and breakaway strength was 
measured. After leaving a sample for 1 hour in an ambient atmosphere (ordinary temperature, 
120 degrees C, or 190 degrees C), it is made to become the include angle of 180 degrees using 
magnitude 100mmx10mm and a thing with a thickness of 5mm, and the friction test was 
presented with it The breakaway rate was made into 50 mm/min and the breakaway side was 
made into the interface of an A horizon and a B horizon. The breakaway strength of the friction 
test of the sample with which the room temperature or the 120-degree C ambient atmosphere 
was presented estimated the adhesive property. Moreover, the breakaway strength of the 
friction test of the sample with which the 190-degree C ambient atmosphere was presented 
estimated recycle nature. Said breakaway strength made x the larger thing than O and 1 N/cm 
for what was 1 or less N/cm. 

[0181] (2) After carrying out the dipping of solvent-resistance magnitude 10mmx10mm and the 
sample with a thickness of 5mm to toluene and a methyl ethyl ketone for 10 minutes at a room 
temperature, it took out, the condition of an appearance was observed by viewing, and solvent 
resistance was evaluated. What the elution of a B horizon was regarded as was made into x, and 
what was not seen was made into O. 

[0182] (3) The constant distortion fatigue test was performed using the JIS-K-No. 6251 or 3 
form bumb bell shape-like sample with a fatigue-resistant thickness of 5mm. The conditions of a 
constant distortion fatigue test were made into distortion, ordinary temperature, and 24 hours 
100%. Then, the fatigue test was repeatedly performed on condition that 400rpm, and fatigue 
resistance was evaluated. 

[0183] A result is shown in the 4th table. It turns out that the rubber layered product of this 
invention can be excellent in an adhesive property in a room temperature and 120 degrees C, 
and it can exfoliate easily in 1 90 degrees C in the interface of a heat reversible bridge formation 
rubber layer and a vulcanized-rubber layer (examples 1-30). Therefore, since the rubber layered 
product of this invention can exfoliate both layers easily by heating when a heat reversible bridge 
formation rubber layer or a vulcanized-rubber layer carries out wear, breakage, etc., it is 
excellent in recycle nature. The rubber with which this is used for the raw material of the heat 
reversible bridge formation rubber of a heat reversible bridge formation rubber layer, When the 
rubber of a vulcanized-rubber layer is of the same kind (examples 1-4, 10, 14-16, and 18-23), 
[ not only ] In a case (an example 5, 1 1- 13, 17, and 24-30) of a different kind* it is the same, and 
it is the same when the heat reversible bridge formation rubber constituent of a heat reversible 
bridge formation rubber layer contains a part of rubber other than heat reversible bridge 
formation rubber (examples 6-9). Moreover, in case the above-mentioned thing prepared the 
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rubber layered product of this invention, when a non-vulcanized vulcanized-rubber constituent 
was used (examples 1, 11, 14, 21, and 24) and the vulcanized-rubber constituent after 
vulcanization was used (examples 2-10, 12, 13, 15-20, 22 and 23, and 25-30), it was being able 
to say similarly. 

[0184] On the other hand, the rubber layered product which does not use a heat reversible 
bridge formation rubber constituent was inferior to the adhesive property of 120 degrees C, 
solvent resistance, and fatigue resistance, or (examples 1 and 2 of a comparison) inferior 



(examples 3 and 4 of a comparison) to recycle nature. 
[0185] 
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[0189] 

[Effect of the Invention] The rubber layered product of this invention is used suitable for the 
rubber structure which can exchange only the part easily, when wear and breakage arise in a 
part. Moreover, the rubber structure of this invention makes the tire for automobiles the start, 
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and rubber is used suitable for all the rubber goods used at least for the part in extensive fields, 
such as an automobile, an aircraft, and medicine. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of an example of the rubber layered product of this invention. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi~bin/tran,web_cgi_eije 



2005/08/09 



(WH+BMMW (JP) 02) £fc ^ tfe |^ £; $g (A) (H)^fflS^reS^ 

#^2001-96671 
(P2001-96671A) 



(43)4iPSB ¥^13^4^109(2001.4.10) 







F I 


f-73~r(^#) 


tj q on 9R/ft4 




B3 2B 25/04 4F100 








*f3jft Sf*«CD»15 OL (£34H) 


(2i)tass# 


^¥11-262739 


(71)UHA 


000006714 










(22)mg!B 


^ll^F 9 ^ 16 Q (1999. 9. 16) 




^C«*K»i« 5TS36S11^ 






(72)fE9Mf 


#JU 


(31)«Jfc|fc£3B#^ 


ftlW 1-209873 






(32)«JfcB 


¥*£ll¥7)323B (1999.7.23) 






(33)«5fclfc£3RB 


B# (JP) 


(72)»tH# 










»&/iim¥#T|j2t#2# i n «as=rA# 














(74) A 


100080159 



















(54) t&W©***] =TA8UI#: 



(57) [B»] 

=fAHi. ftp«E=fAffi^iBj3!P huznm^ as 

Lr&*=rA8ljg#.. 



(2) 1$Bg 2 0 0 1 - 9 6 6 7 1 

2 

mmw. 

a»»«=r tesc ( i ) . ( 2 > . ( 3 > , 

(4). (5) ©4>&<4*>lo©34*r*-*it*JB3 
Hbi] 



*10 



HN OH 
R 




OH 



O OH 
R 



(2) 



(3) 



(4) 



(5) 



Sit*"! 1 g/ctt2 K:fBiS©:3*A»Jl#. 

sun*. 

imm=fj*f)\ i^7k©*4*KS4©stc>4^sts 
icmm l tcm.i± =r a -c* z is/cB2 tci etst© =f 

A«JI&. 40 

it§?ffi=fA*i, *^^+S/;uS4b'-;l'X-f ;Ug4© 
®o43?lif SJfcftftJffl L/c^&rJ'AT* Slfjjai l g 
tt2WKtt©=fA«JB{*. 

0] BUSESSl3l3t!S?fiS=rAffl^*JSW-rSJ» 
WjS»S?S=fA*s. ^ay>'fbrjm : ;uS4m^aT5 > 

1 $ tciz 2 &ciei£© =f 

[11*311 1 ] IIIBJ»Bia»SS«=fAfflJ5»»*iSWJ-S«l 
aJ&SStifrJArti. -f hS47xy-;HfckK so 



S 4 ©EJ£*SR«SfSK:ffl/8 h fc^tt f S*JS 

1 & tea 2 {ci2is©=f Afgjg#. 

pJjM5?*S^A*s s 7X7? h>S47*y-;H47KitS 
4©SlC*5B«Sl£;KJBra L/c^tt=rAT* ■2.111*1 1 
$fcti2 {ciBt8©=fAS®(*. 

[1**11 1 3 ] mzi&^m!&m=rMmyi&^-?h® 
mm LtcKte^^-efozimm 1 $)tti2 tcietg©=rA 
m&m i 4 ] isjjub i~i3 ©nrn*>«:f2S8©=fA 
[i**s i 5 ] ti*3i i~i3 ©i>-T*-i*H<:ie*s©=rA 

[^©WfflfciftW] 
[000 1 ] 

t!69i©fl|-<-4a«»»] *»9Itt. &W3£5Ef8=rAJ! 
4. »J»=fA«|4*«Jil/-C<t»). ftDJfttCfcO&BtcJI 
CT 4 tc£fl| r -5 C 4 -2,«S<*«:M-r S. 

[0 002] 

[S£3fc©£'rt5] Jntt=fAttfltt. U! n D n ©-SI5W:)?J€^ffi 

«*«fifecfcfli*. -e-©§p#©.*4&&-f *t tamnc 



(3) 



20 01-96671 



ms, cc£&-e# 4 t ©#S tux i >tc. 
[0003] 

[0 004] 

e> a * anss £ u rft 4 =f a«js# 

£S«T4. 

[0 005] ffiBBJR >tt£^ :* A £j$«<c 4 fgW iM * 



^tgrfACD^Tfi* 1 . £#yv-S©3 0~1 0 03 
S4-C*4©*«W*Ll>. 

[0 00 6] mfiE^MSStig^Aiffi^W^W-r 4^pI 

syS;0>6ft4S?£ l 3>Mi;fft4'J>ft< it l'oi. 

>pt& < i t 1 oiK<fc4*S8§££7&jSb 5 *Ba&»tt 
*W-r4SCtt=fAr*4©3W* L-l>— fi6ST*4. 

[0007] «rraftBi«SR»=f AtfjiR«rt««wr 4j»?r 

3»S?ffi=f A#. TIB5S ( 1 ) . ( 2 ) . ( 3 ) . 
(4 ) .. ( 5 ) aypti < £ 1 ooltSrWr 4©3WfiF* 

[0 008] 
Ut2] 



HM OH HN OH 

R " 
(D 



(3) 



(4) 



(5) 



[0009] mBmmw^*i*m8to»tsirti>wai 3 o 

4©W£ JEMStT*4. 

[0010] gfrlBW^iS«5S*i> IS*»6fiiJ6U:©iSUt 

[ooii ]-wiaMkfliJiSB»=fA«j««3&Jdwr4«iBi 

4WT4Sltt=fA'C*4©*sjf * J&fcr**. 

[0012] BUS£^pJii!35«I^AfflsS!Bj*l$Wr4jaoI 40 
2*3g*S=fA*J. &fc*&S£*®S£©Kl£*:2£ttt5J£ 
Cc^ijffl 0 /c^t4=fA -c* 4 ©**# * 0 1>— * 4 . 

[0013] ttrl2M"5JjM§?tlfd'Aift^;©*5^-r^^Dj 
iS»3?fg=fA*i, #;b#**>;ug£ f-^x-^uSi©. 

— »«"C*4. 

[0014] wria«iiiaBB*=fAitifiRtt*sdwr 4J»bj 

i©Slfi:4S!!«Srt;«c*iJfl|Ufca:i±=fAr*4©*«»* 
L/t»-»«-C*4. 50 



[0015] friB!^nja!5SW=i"AfflBJEiBj*t#Wr4«loJ 
4 ©]^*as«iSJ6K3BWB LfcSEttsf A"C* *©3Wff * 

[0016] «rK^^ia»SR«^AfflJ5BBrt«*Wr 4&pJ 
ffiSMSrfAjJS. 7X5? h>g£:7*v-jMfe'J<K*£ 
©KJfcfcSSWEItecfMi Lfc^ttrfA-C* 4©*s»* b 
l»-«»-C*4. 

[0017] Huie^iM^^AfflfiX»^^4^pI 
S*S?fife=f AjW, x h n y&©-Sfl^J£48S«KJ£fcf»J 
ffll//c^tt=fA-C*4©* ! W* ^f*4. 

[0018] Sfc. fijIB:JA|SJg{*&4>ft< 
£ fc-g|5(cW^4=l r A^3t(*=&ja«-r4. 

[0019] liuiB:JAaH{*#£-fi'-C*4©tt, Sf* 
.tA»— »»"C*4. 

[0020] 

[*W©lta©3BJ»] KTFK. #»»*#&{c«0!r 
4. ^?8©=fAa®m*. 'jftoia^fB^ A*a*£!&ja>6 

ft 4 fgknJSMIKfS =f AS £ . ttffl :* Aiffli&Bjjfc p> ft 4*D» 
:JAJl££8iBl,Tft4:*A!R|g#-C*4. *RWIcm 



(4) 

5 

05*RJ68Mt**TSSEtt='A (1) . »(c. *BS 

i«ft*wr«i6tt=fA.<i-) ; aw* m 

=fA. (2) . *<C. «tt«:««tt*ia4*r4att=fA 
(2) ; ^Si ? x>J#3SiS?i-'7 ;M£j&&> — 
- r * *-KJ£ec «fc -o t JB»s s *i 4SR*«Jft 

KJfcCC^JfflLfc^&rfA (4) : ^^sK+J/^Sitr- 

(5) ; ^DyWt7MJHtf£S7S ^Si©5 
l&€aSttSl&(C«p L/cSittrJA ( 6 ) : A V5/T*- 

fcglterJA (7) ; 7X7* F>Ii7 S y-;lfeKi 20 
Si ©Si6t*«Rj««:«WB =f A ( 8 ) : - h 

(9) *4>ft< <b*> loftltft. «T. 

(i ) ~ o) ***"j-s«js»a«:oi>"cKi8-r*. 
too2n *r. g!tt=fA ( i ) *«wr*j»Bia»sR 

tt=rA < i ) «. ^©i»rti*<o»a*i*. 

[0 0 2 2 ] (D©=fA«:*H>-C«. IfH-'pK.Tri'—t 

[0 023] ©©rJAGCte^-cl*. =f A^W-f •SKCSgfl 
<i«. Kt-tSiottTJ-fe^^-f^ott «fct>„ 40 

[0 02 4] CCfK^-ilJ, .^SJS^^JfJfiSb-Ct* 

^SrSfrS&S. IP*. Kt-iLtB. WAtf. -0 50 



1fgg 2001-9667 1 
6 

t?„ ) ©y?;u^+->^S*©7j<KS ;75^I(75H 
[0 0 25] *JR*££47jcJft 

bhrj&f. KEWi-T-^ifp.n^. cne»©R§;l4MT* 

£tffifft£. IP*. 7ft^*-4l/TB. W*«. - 
CO-. -N = £#tf-NR* R» (5#f. R 1 *J<fcO' 
R' «. *ft^ft*^ia^gfc«^m~2 0©7JU 
*Jl>S£Slf„ R 1 teitfR' «. 151— C*o-Cfc. S 
'ft^tl^fcJ:^ ) . -COOH. -COOR' (5$ 

R' «. ^S5ti~2 o©r^*^**fc»r';-' 

;l-S?:^-r. ) . -C=N. -NCO. -SCN. =N 
OH. - NHCONHi . -CONH-. =SO. -C 
SSH. -SCNH, . -COSH. -CSOH, -O 
P ( = 0) (OR 4 ), <5W. R'tt.-TkJRJW*. V 

0©7;^;H^t. 2 
-3©R 4 «. IS]— -C*r>rfc. Sft-jtUTtJ: 

[0 0 26] K^-iTd'Hz:/*-©^^^*. # 
tlo-C*«5. 7 2 Hz S^S^IMV 

©*&S£^. rm-mr s /lfcJ:o f ina7 s s 

SJ B7S KS£#tf. cne>©K^-iTi7Hz7 , f- 
©iffl^to-l±-r-**<!:. iWSl14«:f5n. a-;UK7P- 

[0027] *r*>. ¥i~—tfi. mmmr s >^s© 
^©wr^^ji-^-^a-c*^©^*!^*,^ 

T5>gWS©Wr-ST5yS*5S7$H,^©«. ^t«jg 

©f . ^ttJA ( 1 ) ©W&7D-14#ffiftfcfc©£& 
S?cJi)T*S. cct. ( i ) 
^iJ^.K. *;U#-;US. *;i/^+2^;i/S. 75 KS. x 
^f^^S. 5 F&tfiWf ^5. C©«k5ftS4»A 

>WKte;®ltLXit. mitt. mQ$.tc\ttma<D&Ht 

7mm*m?zmitm&miihti, mtfc&mz. nm 
m. ^mmtD^^mm^rtixib^xhi: 

k\ */c. *j^>i$gfitti Lt«, PRtf. 

x^f-7l/; irh^. 7S/B!, T3 K5S. 



(5) 

7 

[0 0 2 8 ] ( i ) *;l/#^*d*»%WAl/5*^b 

x^T-tef 1 — h^cpO^^^^ : 

S£xxr;k x^-m-y^^yx-K 

- p - b KD^>7x- ; * 

7>h^*^>. ^7 h + -/>^co^ h> ; 
h b^> % 7^~>, ;>*y>, n-f5/ 

'>Xf^X ^*r.> % 7*D<JX N - 

75 K) » n^M-t^S F\ 5-tFD+^l/? 
S F, N-T-fef ;l/x5f/-;l/7S>, N. N ' — 
^U>tr;*7*te F7 5 F, 7U>75 F\ ->^U-fe 
4-7-feh7 5 F7*y-M p-7tF75F 

[00291 (ii) mmmr s >^wsts, dsxtk* 

-Jk F U 77'Jt/>\ F , J7*/-^, h 'J7^>, b 

[0030]lt ^^1gJKJJS£^ttf b£«9te, ±IB 
ttC»#L #«jy-03EOR«i{t* J© 40 

>^ty^;k F iM?-u>^by^Jk ^t'V^r 
S >/l , 2-^>^;W 5 2V-;k 2 -"<>X-f 5 
yiZ-Jl^UT, b*D-;U-2 -^sJOK. 3-^2- 

b^/-;k b'J^>, 4 ^;i/b'U^> % 4 
(or2) - tFn + W^f'J^ 2 (or 4) 

- (/3-b KD + */x^U) -b'>;^>, 2 (o r 4) 50 



^fH 2 0 0 1 - 9 6 6 7 1 
8 

- (2-r^x^b) -b 2 ( o r 4) -r 

5 /f'Jt/>, 2. 6 -^7$ /f'Ji/>, 2-75/ 
-6~tFO+^b-'J^ 6-7tf*5> x T-feF^ 
7:T5>, -<>V r ^T^5>. Jxh^>BL,l. 2, 
4-K'J7 % /-A\ 3-75/-1, 2. 4-MJTV 
-;k 3-75^^^-1, 2, 4-bUT , /--ik 

3-^W75y-i, 2 t 4-F , ;rv r ^;k 3-/ 
^n-;l/-l. 2. 4 - F 1/7 v^k 3-t Fa*^ 
-1. 2. 4-F'J7V-;k 2-tFO + ^F'J7^ 
2-75^ h'J7t?k 2-bFP + ^-5->f 

;uF«;r^>. 2-7^-5 -^^;bh U7^>. 2 

-tFD + i/f 'j^k 2-75/b-'j5^>, 2 - 
7^t7^>, 2 - b FP^^>b7^>, 6-75/ 

[003 1 ] ( 1 ) \t, ±3&<D Yt-it&V/ 

vz^AtLxte. »cciaffi»tt<— «wa=fA*ffli» 
l, 2-^<y^^^x>=fA, ^^ix>-y^^x>=r 

A, ^D0 7'U>^A 4 xMjrt/^A, :7>;U=fA v x 
^u>-7'Pb 4 u>^ ^nta^ji^Xfctfyx^u 
7*y;l^A x xt^DPb FU >=fA. ■;^88fb=f" 
A. ^yn->rfA % 7^^rfA, ^U*>rfA#^tf 

^D^3#'J7- (SBS) , X^U>--<V^U> 

-X^UV^CI ;^3^'J7- (SIS). X^U>- 

(sebs) ) . 4<';^U7w>^ : ^<y^u^>^ 

[0 0 3 2] XttdTA ( 1 ) ©CDSSSrtt, ±IBO 
<fc^Ji (i) *;b^;H§SI<!:, (ii) SIS7 5 

±IBS ( i ) tecfctf (ii) £18 
ittS=JA(D»JflMc^>y>FL-C*oT. SJ^O/cJ: 
5«c^6fijCcS3Ettte^*l/r^4. C<D». (i)fc 
(ii) m*«c!tt©««t(/r=fAi«w:tt^ 

^T^CitCcfcO. ( i ) £ (ii) iTir?©«tt«r«- 

[0 033] ( i ) fc<fcC/ (ii) ^A^istciiSicc 
JS^L/c^tt^A (1 ) C!)-«iLr. ^V7"l/>^A 
©flHttWC." (i) *;Uf*^Hi (ii) 1. 2. 4- 



b'JTV-Jltm^Ltc^^A (a) ©«5&£lg3G 
[0034] 

[<fc3l 

/ / V..N ' COOH 

N <^NH 



(a) 

[003 5] Sl>(CR«e4«*^L-C±tttc*S^ 
•TSCi«:«t»). (i) t (ii) iri-?©flM«4JBJ« 
urc»&Ktt=fA (l ) <o-mtbx. JAiipwv 

^•U^rTA-C*!). ( i ) *^^-;USSWS*5MtKv 

u-f >st*»e>**>*i*»-c*9. en) asRwrs^* 

Wg*l3 -75 1 . 2. 4- h <)TV-)ltfthmfr 
n£g-C&*^tf:JA ((8) ©^3t?:«^W(cJyT«:^ 
■T. C©^14=fA (0) 3-75/-1, 2, 4- 

[0036] 
Ht4] 




(6) #Pfl 2001-96671 

10 

* [0 0 3 7 ] #ffeB8&C*5t>Ttt; ±fE©-5%-Cfc. 

(i) *;U^-^SSWS<tl/T«. Jfc*3'>i»K. & 
7kvu^ >g$. M* jtojuMR. M*7 *JUiSI?©IjM* 

[0038]*fc, (ii) JSJSiSTS^WgtLT 
tt. #184Hcl«±©^£W*£$^S#*f*l/<. 
2W±©^*WrS^IS*«<fc'3Jf*L< . b'JTV 

10 -T5y-1. 2. 4 - h ■Jr-y-JU. 3-tFU*i/ 
-1. 2. 4-H;TV-Jk 3-75^^-1, 
2. 4-hyr , /-;k 3-^5=-^Ur 5^-1. 2 . 4 
-h , ;T , /-iW. 3-^^-a-^-l. 2, 4-h'JT 

[0 0 39] gfc. ±IB«:S:l4=fA (/S) ii/t^sn 
S.fcSK:. £!I(c ( i ) *;U#-Ji'S^WS ; S:/M/'C 

(ii) tBRWTS^WM^bT— M«*Ji5J«Lfc 

U«r». ( i ) *;W#-^S^WS<t 

( i i ) «3isst s >^ws i *«— omi* jess-r **a-c 

20 «. ffi^lSr 5 (ii) tgiTia ( i ) <Di3)\>#- 

Aiit, 7iFO). (2) . XX^JU (3) . 
( 4 ) . *$ iO'^ 5 F ( 5 ) <z>4>&.< £ 4> 1 «©*§££ 
AS^fiSSn. g/cl*. C©i!><c< ife lS©te^t*iU 
t jWBjS S n-C l» -5 C i * b *f tcfS 
t£® fc&KtJj t . ( i i ) WMiMTT 5 t (Dfe-SK. «fc 

»J^fiSS#iSflBtt«. *S£ (1) , (2) .- (3) . 
(4) ifcte^l/^+^Jt/g^WbTt^-S. C©<fc5tt 

as^U). (2). (3), (4) *m?mm<DM, 

30 [ 0 0 4 0 ] 
< Ub5] 



. I JL. . itiLi rvu 



HN OH 
R 

d) 



HN OH 
R 

(2) 



(3) 



6 OH 



(4) 



R 



(5) 



[0041] ±i2«:R-c^sn2>a^Jsr 5><butr 



[0042] 
Hb6] 



(7) ftgg 2 0 0 1 - 9 6 6 7 1 

& a a a 6^ 

• • • • • 



Cn- n / T}n-ch 2 -ch 2 - "n^ /~\ 



[0 043] Hfc7] 



(9) 



15 
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N^,N— N^H^— N^N j N ^NH^— N^N — ► N^N j 

r< ( rY\ 

N^NH I — -HN^NH-^-HN^N I 



NH *- HN^NH — N^NH 



/ \ 
HN^N- 



N=N 



Y". 



HN V V NH HN^NH 



(HN-N N-NH \ 

N-N^ N=N / N— N HN-N \ 

v . y (- y - y ) 

N=N / N— NH HN-NH \ 

Y(-y-y) 

N-n' / HN-N / HN-N^ \ 

O (-v ) 

HN-NH 

■ V ■ 



HN-N HN-NH HN-NH 



[oo45] s/c. < i ) jjjvtf-jimsGm&mtm 

M**36>e»**>*l4*-C*«). teJctf/Sfcti. (ii) 
S-C4>5,itw:«. cne.cDS*$3Elf[K:J4a:«:lS#l/fc 
[0 046] S:tt=f A ( 1 ) #_hfE©<D:JA-C£> 

s^tc. ^t4=fA ( 1 ) zsmtzminMsmdf&m 

fiS*J#£tt=TA ( 1 ) ©<ft«:£:»-J-4fl:£tt£ L-C«. 40 

f *■ - * fc«r * * v * - 4 tt % mm* 2 aw _trr 

i T * -fe 7" * - © 1 *f * 2 <@JW±WT SYt^!J3J*535*gSiJ 
tor. »K»in>. utttw*. s?tr»jj?ji/. 
u>v ; t*y y;u. 1- ij j<^u>^ try ^;u, 

>, 7' 'J >, 7"r 'J^X yfJ^Jl-TS >, y 5 5 > 
«?© 2 <I«±©^J^©#£J?t£JSf^£ Ltl#o«f 



t'T#Ji'i*^©*n-?ft2<i«±©gjRigHF\ 

t-fn>-66, t-fO>-610, t-fO>-6 12 

-=i^>k. f5y>y*jb^>K. e=3<j>®. 3- 
1. 4-^*>y*-Jk f^-=»-;u^©fliMfij 

>. 7"P'J>f©75^; 5-t + 5 

h*. U-Tiz?)l3-f S-frT 5 >. N. N' 

^5 L l/y^7H2h7 5F> vn>75F, -> £ O -fe <J 

>^©flite)KT5 F ; >W Fp*^>. 

4 . 4'--fy7'afj fyjy *. y -;u^©7 x y- 

a*: l. 4 y-;^©5f§0jr;U3 



(10) 



200 1-96671 



17 



18 



iOSt; N- (p-7£>"<>V r -Ol>) - £ -r 

Xf'-'l' : 4 - T-fe h T ^ F^x^-Jk p - 7 -te h 7 5 
KSm*K^O^#^T 5 F ; y 1.2- 
S^rf^M ^ d*V-Jk 2 — OX-M^V-^UT 
S?<D-f s : b'P-JU-2-*;U5i<>K, N- 10 

^>;l/fD-Jl/- 2 -^tfOga, tT5*-/-Jk 3--* 
^Jl/fcf5 % /-Jl>. bXf^X 1, 2, 4-h'J77- 

jW©5*8©^fDWk^»; l. 2 -ex- (4- . 
flf^U) -x£>, 2 (or4) - (/3-tKn*-> 
x^;U) -fV^>, 2 (or 4) - (2-75^x* 
)V) -f;^>, 2 (or 4) -7^b'»;^>, 2. 
6-y7^f U 2-75^-6-t h*P + ^f 

6 -7 if* ^ is^cds mm<D-^-rumit^ty}& 



6 tt # ^ S * #-T-rt «: W U 3 6 ^ 7 * 'tUtt 
[0 047] ±IE®OSCtt=fA 

[0 04 8 ] ^14^ A ( 1 ) ©*3R»i&*c J: 
WjVT*. ^tt^A (1) OFt-i7^^*- 

^u>rfA^iicc v r#i, 2. 4- ;h-yr*/-^r* 

5SC < 1 > ©tt*»7 5 >S*«WIA8tifct©W 

W6n/.*©S8«ttt»»*TEa: (4) r&sn*., 

[0049] 

HbQJ 




[0 05 0]'Xtt=fA'(l ) ft*. 8Ft-i7^-fe^* 
«=f AfflSc!gj*sSWr 57 * -te :/ 2 - 4Sf 2>it&fa<D 



30 



W-f"p>3»lf6h, *©»«M«IW*TIB5S (5) 

( 2 jsaTKJRtt^) , Ties; ( 6 ) (6 ^sstKXNf 
^) . ties; ( 7 ) (6 Aa*aRtt6.) cme* 
(8) (#yv-a*3Rtt«) 

[0 05 1 ] 

Hbio] 



(11) 

19 




[0052] ^t*fc=fA ( 1 ) &±iZ®<D^A>-C$>Z>m& 30 

K*tur, {fc^«8CDwrasjCBPtt^o. i~5^fir 

U<* 0. 5 — 1. 5Slr*4(O*sj:0 . 

[0053] ^t*^A ( i ) £$*rr *«pia!a5»=f a 

(I)**, ^V7'U>, zf £ i^x >^CD±tSt^x >2g =f 
A«±ffi£U WMHC (i) teitf (ii) ^rWT^ii^ 
CCtt, (piJIIS ( i ) tecfctf (ii) £i?x>:z~* htcfct 
UtO. 1-3 O^JU%fIS, 5f^L/<«l-l 0^r;l/ 
%K*D«r£»T4C£#a* UOo < i ) 

(ii) a*. ( i ) / (ii) *MbrO. 5-21 

gt*ntf<tc». 50 



&m 2001-96671 
20 




<6) 



[0 0 5 4] ^tfe^A ( 1 ) Sr^Wf S»pJiKIS«=f A 
ftJSft«. ^tt^A ( 1 ) 4dJ:0'^tt=fA ( 1 ) &±& 

=TA (l) *$«T*<»pIiSfr5fi«^AfflfiRa«:*jW^a 

tt=r a ( i ) ©^w«tt. ±# y ^-fi© 30-100 

fi«%T*S©#W*0<* ££tcte6 0- 1 0 Oil 

%r*s©#<fc9#*t/<* 9 0-iooii%r^^ 

[0 0 5 5 ] ^fcfe^A ( 1 ) Sf»«rr5E?g«:J A 

■C (>» 0 ii Wf 5 C t ifiV * 4. 
[0 056] 3C(C, ^14rfA ( 2 ) i&m? SJ»pJi2SR 

«=fAajsR!»«coc»r»i8r*. sett:** (2) * 
«ta«fi«:wr -saitt^Ar* o . » * o < rawMtcw 
a*s»iS«:W-rsa:tt=fA-c*4. *»?scc*jc»r, w 



(12) 

21 

£ < t£»©*&t6tt*» A * * ^ 1/ Tfi£ b tc A * > 
*S£SP# (moiety) fc^T *fiijI-C4> ■jT, C© 
A*>fe-&<£&!&A *>©:»& L&1»&©£<,0. 4* 

*>«ft©piw **> t t*A *^it j: ? -c^s n*. 

[0 05 7 ] WMM«tei-ft>ilttt 1 

x-?a^*>t55&?$IA>. tfx^A^ #rt*rm 
■Mtt^rrSHW^n h :>*fctt»-f *>3!K**JE 10 

( [ R, N ] * (5£*. R«*^Xl*^t7j<^S^ 

filTHC.') ) . **#x^a ( [R, p] • ) . r;u 

V-'JA ( [R, As] ' ) . *7-;J<xOA ( [R 4 S 
b] • ) . *+Vx-?A ( [R s O] * ) . *JU*-2 
A < [R, S] * ) . fel^X^A ( [R, S 
e] • ) , x$-/-^A ( [R, Sn]' ) . 3-Kx 

a < [ R, i ] * ) &mit>tiz>. 

CO 0 5 8 ] mW&m&ZBf8.-?Zfe4*y£Vrte. 20 

jv^<+->u- hr-*>. r;i/3^- hr-*>. 
[0059] #*mhk:*«,»-c, mfflzmmsfticmMs 

X MIR? -2. C£*5-C ±3* Oft* 5 (CPS 
JJB*-f A^*>-C*S«J1. BP*. ^-^AffilS^ 

;-c*4©*sSf* u< . 7>*x^A£;t7;i^^>u- h 
[ooeoiatt^ (2)b. 

*s. ^*>*^*^l/t«*l/tft4. BP*. gftrJA . 
(2) tt. SS-r*>Sfc«Bt^*>©— 35T*^tJ^SiE 

WT * i fc^tt i *> «» a 4. Pl-f*>££D5* SBfttt 
SShftlv Witt*. nay>i (7 JURS. 

mRS. a^^». r**?->») .. AA^i/jts. 



ttffl 2 0 0 1 - 9 6 6 7 1 
22 

[0 06 1 ] 2p:^{Cffitie>n*-r*>iS-&?rJB^0 5 

££05 *5fc«Jfik*fcttl*-f 5 *Kl£gp<4 

^Wr^Jc^^ttSn. S/cti^fiS^ti/crfA^fflt,^ 
C £ttg3tt*=fA«. ^14=*A ( 1 ) © 

£ mm<D h ©%^i >* c <t #r s *„ 

[0 06 2] feA*>Z£.C5Z>%fcmiiL*G? *J:5 
^ttSiafeH^^AiL-CiJ. *^+->^HS^14?Ktt 

v ^ u > =f a . # ;u * * ->JH«^14rEt« 
A. **#*S/;U5fc«:7**5?x;/=fA. fc-rt-tf+i^l/ifc 
Sgxh >j.rt,rfA. ^^^t^te* 

a^.j-7-^^fSCiAS-Cl?*. 
fA,TOE14*tt-f VT-U>^A*JSf £ tA>. 
[0 06 3] A *>m-&ZBf£ls 5 *KJ£gPft£:ffT * 

fcteP£-f D 5*SJ£gpa«:Wr*{fc^«:fflt» 

4t£#-C&*. 

[0 064] *^u:*JC>-C«. W«ffi«)g*^t*^ 

g*w-rswm£m®-?&*©##*tA». EP*>. -f* 

>* 1caVk A D ^ 4SlogP{4{C^t7j<sgS4:W 
•*-*©#»* U». CCT. ^b*3RStt. -JKtC^JR 

±©rju+;uS*5§f>(c»so^. MI4^A£^^>ie 

S?*i8«fiS«:^fiSL/^r<. =fA«{cA«tr)^.-r^fc»-C* 
*. ra-f*>4£C5*5l£«gPffi£WT*tt^!»ior 
»-ars>*«»*0<. OtlK«©T^+^S?:W 
■TS^f ;l^T5>. x?;UT 5 >, 7*Hf JUT 5 >. 7 

;UT5>. ^f-r 'J^rs^^WjStcftffi-ct*. 

[0 06 5] /Ef4d-A£{L^£©Sfl^to-lf©if^* 
A<*{f!l£L.r. *;U^*->J^tt^V7"U>=fA£ K-t 5 
i/Jl/T S >&mf 6*1. cn6*>6?#6*l-S^ttJA 

(2) ©»*©«StWttW*TK55 (9) -C«$*l*. 

[0066] 

Htll] 



(13) 



23 



-^CHa— ^=CH-CK 2 ^-CH 2 — C-CH-CH^- 

CH— (jJH 2 



0=<p <p~0 
OMe OH 



«fH 2001-96671 
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NH 2 



H — CHy* 



(9) 



MeOOC 



CH-CH 2 

COO" 
NH 3 + 



[0067 ] gM£:JA (2) KfcW&Mf^Aiftt^J 

J5J£SfS{i#0. l~5Stit*©W^K- 0. 5 
~1. 5^S£-J-£©#J:»Jjff£lA>. 5Sfi£jSx.S 

[0068 ] g:tt=fA (2 ) *d*W*Jtt*Jii»S5«:*A 



£/Tvr^®&a£-r-&c£#M£u>. ats^A (2) 

htc*rut:o. 1-3 0^%. 0. 
[0069 ] ^tt=TA (2 ) Sd*rr 4JftnJiI!SR«=fA 

$mmt. sat=TA (2) **wobw*»<c 

SO. 3t»8U> 4MT5Ct*iTSi. gttxfA (2) 

(2)CDS*S«. ^'jv-103 0-1 0 011% 
■C*S©*5Sf*U<, $<=>fC{*6 0~1 0 011%-C* 
•5>cD*iJ:0S?*L/<. 9 0~1 0 0 5 

[0070] ^t4^A (2 ) *s*-r*^j|*sitfi=fA 



[007 1 ] HtC. Stt^A ( 3 ) oJjSSSS' 
»=TA|iJsS«)H:ol,»-CSil8-J-4. ^tt=fA (3) tt. & 

•5. BtfIEg!tt=fA (3) tt. *R5>:t->*aS*fJ:C«>x 

ttl/Ttt*. IP*>. mlieatt^A (3) OWIiOT, fflij 

30 ^^niastwr*^* (b> Ki^tssn 

«r-r«=f-A (a ' ) *5. 2oj^±cD^ta:yx>^3&^w 

■tZlt&Vi (B ' ) lc<fc93St3S;S*rC&£=fA (C ' ) 

[ 0 0 7 2 ] ^tt=fA (3 ) K.mi>ztizBm=TM*. 
0BMaHc.St8:^i>*a*Wr4=fA (A) SfcttgiJIllK 
iPxy^ •< ;M8jI£W-f*=fA (A ' ) "C4>&. BPfe> 
:JA (A) «. JAO«KP[tC*at?i>SrWL. =*A 

(a') =fAcDffiijimcyj.y7 ^;nsji^wr-s. 
40 [0073] «ayx>B, ^fcussnr. Mtfc&s: 

[0074] 

[*1 ] 



(14) 1^200 1 -9667 1 

25 26 




[0075] (Htm*, r 5 -r 10 is, h. ch, ; . ^x>i'f4j»wccj^br«sC{l:^»*^A*^ 

^S^IS^r^Ci^t^ 30 [312] 

[0 07 6]yx^7^Wi, f^-^X-TJl^HS 



(15) 



27 
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*2« 



CHO 



^^COaMe 



<^CN (CN)2C=C(CN)2 .C=C 

MeOjtf COaMe ' H CG 2 Me 



CH 2 =C=CHMe 



CHsCOaMe Me0 2 C-CEC-CO 2 Me 



Ph 



Me 2 OS 



Ph-N=0 



Ar— N=N-CN 




N-Ph 




o 



Oi 



[007 8] milB^S^x >J/di^x^7^ 
bTC^rfA^, imtp&££*vT, iiIW:^U7^>tg 30 

>«^^WL^^rfA^ i. 2-*y^ 
[0 07 9] ft«a (B) jwrs^y^jw, Sir 



[0 08 0] #££98CCJBl> 6ft£{t£1$9 ( B ) 2o 

ft&W (B) ©stszoai©^^? * JMJti&tt. 

5 tibs; do) ccssns b<D*&mtm^z> 

[0 08 1 ] 
[{tl 2] 



. (16) 

o o 

[0 08 2] (St*, R s -R 8 li % H, CH, , C, *ft£S£*U *3*4J % p q tt 1 K±©B»* 

H, , C, H ; \ F, CI, Br*J:CM*6fc4SJ: ) 

g»tfft4S4»u -tn-etiBJcr*orfeaa^T [oo83] 

m3a (*cod 




19H2 0 0 1 -96 6 7 1 
30 



(10) 



[0 08 4] 



[«4] 



33 



(13) 
?£3£ (*©3) 
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[0086] 



* * [316 ] 

mm. (*054) 




(19) 

35 

[0 08 7 ] ##PJ3CCSH>e>ftS{t£ia (B ' ) »-. 2 
ft/cftiS i>x > © 5 % . 2 r>vx±.m^ LX^Zi t^m 

■C**ltf«F{cRJcgti<)cl». fh^tt (B ' ) ©WT£2 

-3ja±<Dftiayi pi— c*-5-ct. nfto/t 

[0 08 8] :JA (C) <f© (A) t{t£® (B) ©tb 
(C ' ) +© (A ' ) Ut£V) (B ' ) ©ib^ 

t*. (a ) wmmtst 4*ayi>*i 1 ^s*/c« 
(a ' ) jwwjatc a ^ x ^ 7 ^ ;ng& i ^sfc*t l, 10 

T. ^b*» (B) ©^-r^yxy7^;HSJSSfc«{t^ 

& (b ' ) ©*-i-4fta£?*>«ja*Jo. oi~i. 5 
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[0 08 9] SCttd' A ( 3 ) ZSm? Z>M°]M2im=IA 

giTSCiaJMS 3Ite=fA (3) *iHTV7-U> 20 

>=l^~j FK^ltO. 1-2 0-*:;l<%#||<, 1-1 

[0 09 0] SCttrfA ( 3 ) SttnjaSRttsfA 
fflj&ftt*. ^t4=*A (3) ©{fete, #*9i©BW4«» 
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3<J. 5t*#J) *Mtl.Ci*it*5. ^tt^A (3) 
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[0 09 1 ] £/c. g1£=fA ( 3 ) *£*T sjftisjaas 
»=rA«fi»»w:. it5IB=fA (C) **J:orftSi>x>«Jft 
£WT £-fb£© (D) £SWf SCifc-Ct. BiTIErJA 

(C ' ) fe£CK?xy7 4 &tt64k-<P 

[0092] ^as?x>«a**-irs^^» <d> ». 
5fi,^ci«'SS. ib^tt (D) (eat. flti&tcM 
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iBL/cft&i;x>#smcffl^6ft* (mm*, r* 

-R ,0 «. H. CH, . CH, . C, H, . C 

, H, . F. CI. B ris£Vl ftbtezmfrbrntti 

<,>. ) . CtHblZ. =fA (C) 4«fiX-rS^A (A) © 
iM«:(S^L/-Ct,^^x>i|3]C-C*ot:t). SttoT 

■^5;i>»3&J»aHCffl(,>i5*l*. =*A (C) t{t£® 

(d) ©^ws«. tttcnedtiftca. 
»%*rr*tt£*j (d ') «. mzmimszbtcitxs 
7 < frw&mcm^hftz. cne>ti. ^a (c ' ) * 
fluds-r*^ (a ' ). (Dmsmte-SLx^zi/x. sy < 
ji>tmcx$>ixh. mfji-ox^xtJ:^. 
[0 09 3] =TA (C) ©^©/ta>jpj»T«cjgiwrs 

KUCiSC SSttSfSt*. TSB5S ( 1 1 ) X2bZ>. 
(A) + (B) -(C) (1 1) 
±IB5« (11) tc t^StiS 7*4 -;l/^-T^^-5Jt« 

w, pr^sfs-c^o. ^t®i*-c**^A (o mm 
x. =ta (a) iib^ (B) ircmm (luissffi) 

(S(12)). 

(A) + (B) -(C) (12) 
[0 0 9 4] ±i£Ltcdt& (C) fcJc^S^x 

>«Jft**f4<b6«I (D) **1W*=fA»iJE«i*Jn 

t&Tic&mtzt. smtsjafii&c*>. its® (B) 

<t{b£l3) (D) &©EJ&tt (E) *J«fcCJf^A (A) 
(5£ (13)) . 

(C) + (D) - (E) + (A) (13) 
iiSK. KJ»» (E) te£tf=fA (A) 
4JD*lTK:B«r*-*£. £M£j£#jHC9. =fA (C) 
foJ:tXJtS^x>1S3t^-r.S.^!|}5 (D) *#wr* 
=fAfflfiJE«*4i;* (5^ ( 1 4 ) ) . 

(C) + (D) - (E) + (A) (14) 
Jrf£5£ ( 1 3 ) te-fcCX ( 1 4) ©JSfSlJ. &miC&bX 

[0 09 5] ±155$ ( 1 1 ) *sJ:tf- ( 1 2 )' Ji^CfKl 
IBS (13) te<fca? (14) ^fl=<*WtCtni^bftifc©% 
TIBS (15) tc^-r. 
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(:£*. Xtt. TIBS 
[ffcl 4] 



[0 097 ] ±ieic ( i i ) ~ ( i 5 ) -rasn/csis 

AiLT=fA (C) ©rfc***, (C 

[0 098] S fc. ±IE5£ (13) *5<fcC/ ( 1 4 ) ©5 
Jfctt. ±1Bj£ ( 1 1 ) ( 1 2 ) ©JSlSfciJfc^TS 

jEaa*jjii»®'c. (o ©ttfljisKfb^ai (D) 

Sii-St <t#-C#S. =fA (C ' ) CC-PC>-CfelS]«|-C* 
[0 09 9] $Z&=fA (3 ) ^Mt S^pJiMSf^if =f A 

[0100] gttn'A ( 3 ) fcSWT SHOTiES 



[0101] IK. ^t4=i* A ( 4 ) ~ ( 9 ) £^WT 2> 
&i3jM2SlS:*A^Wc^i»Tiai|irra. ?ZI»tc. Site 
:JA ( 4 ) ~ ( 9 ) CCOt>r KM-*-*. gt£=f A ( 4 ) 
~ (9) «. 1#S©&«UM£l£*^Kl£te*JraOfc£ 

a (4) cc*jt,^-c«. m.m7}<wig£7kw.&±<Dx.xf-)i> 

J^fiSSlE-C**). (5) (Cfc^-Ctt. *JI"K* 

40 j&j£KjcS-c*o. at4=fA (6) {cfec>r«. vM3y> 

{bT^+ JUS £ £=$17 5>i©7-f ^^fiSRjef 
^14=fA (7) tCfcO-Cte. 7*y-JH47]<gES 

(8) ccfot^-ai. rXji'h^ii^i^-JHi 
zKBESiOSK-C**). SEttrfA (9) (Cfcivttt. 2 

cti5>©R(ttt. t>rnfc&SJ5j£SP{££^©£)£>SP<4 
£©H©tS£KjE&C*»>. M&K <fc JgSit,. ft 

so T. ^H^a (4) ~ (9) tcoc»r. anh<Dt&vl'M 
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[0 10 2] £t&:JA (4) - (9) ti. SJCWffiAi 
B £ ©SJfcfclSffiKIt-tcftJfllLfc &©r* 0 . £m?ti 

•5. ^tt=fA (4) ~ (9) t*. &©C>-rfta>©8g&«: 

®Hf&gPi4 a t b <t ©w^s /cisum**— mr z> 

zT&-CibiX* SJtcT.aptiLAtBi^Sf&Ur^ra-CJS 10 
(§!14=rA (9) rt*. SJCgPfitAiBi*5l5j-f *S 

JW&iSSiVtvarJA) . 

©KJSSPfiA i B i ©l»rn*»— ^r«: 4 =fA^f- 

gp{i A £ B £ ifiSJt 1/ r =* A*HP £ <l£® £ ©RB -c*S^ 

tt=f A ( 9 ) T«. EJfcgPftA £ B£ #flB— "C* &© 20 
-C. -havgSrWT S^A^H^. -FovMWt 
-Sit^t^W-r^^A-rft-s-C, =- hnvSI9±JWR 
fSL-C=fA^i<b^<i:©F^-CifS^U-C*5'5. fiUK 

*jt»T5?iig*5jf^§nri^=fA) . 

[0103] fcte. S!tt^A (4 ) ~ (9 ) giST 
ttSl*HH6*£3fc«>. <D©««tctot,»TH:. &=fA# 
•^^Trar^^ b tcW&-c&tE V . ©©SSratcfc^-C" 
t*. sfA»^F-4<k^tt3We^OA:ttt»'C?9«Er4*«. - 

fc^Tt*. &3A#*&ftffiVtctm-e&&ls> ®©SS 30 
titc fcOT rJAfl-^ £ * b^BJiWHK U/c#3&-C#£e 

[0104] <D©^MCcteiir« % l ^tptcKje 
gP{4AiBi©M^^WL--Cl»-C fc«fc<, 1 :9^ftc£ 
Jf.§P{4A©*Wr*=fAi 1 ^-?-*«:StSgP{4B©*W 
*> rfA £**ig£ 3 *vc<r»rfc tpxh. 3Ai» 

T-tfttKJfcSP&A £ B £©W:fr£WL.-Cl,>£©#W* U 
=fA l#^*fCSJ£gP{iA£B£©W:fr£ir 

•rs^Ai, i^tf{csjc§P{4A©^wr-5>d'A*j«fc 

1 ^#«:&Jt.§P&B©#W-3"S =f i»<D'pt£ < £ fc— 40 
2r£**fi£SftTi>"Cfc<fct,>. 

[0105] ©©J&fUltte^Tt*. ^AflWWTSS 

^tct*. ffc^jMEJfcfiMfcAS*-*-*. 
[0 106] ^1±=TA (4) tC*il»-C«. Kl£gp<iA£ 
Bti, Kft*«S£7KttS'C*S. IgftU-K^St*. JM» 
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^&=*a (5) tcfct^rti. Kl£gP{4A£ B«. 
+^;u8itr-Ji/x-f--'i'S-c*-5. ^14=*a (6) cc 
fco-ctj. stsgpfaAiBtt. »ay>{tT***&t 

as K. Ji-AJo'J K. -Oi^Jl/^o 5 K, 

»* U>. -»h»t s yltt, Wit*. *? * *>vt s ^ 

©ffl*^to# * s *f * L^C»„ ^tt=fA (7) K^i-Ctt. 
5IESP14A i Bli, y * >-;H4*M»i V S/T*- 
hS-C$>S. S!t4=fA (8) StSSP&A <t 

B«. T^5^ h>Si7*y-Jl-tt*KS-C*-5>. 
tt=TA (9) tc*j^T«. SJ£SP{4A<tB« t 15— "C* 

[0107] ©©.^©^ttrfAl*. jmi^tS^A* 

Sf5SP(4A t b i*ir-c(csi£Lrcvit«s§-rS!tt-r& 

CitCiO. */c«. mt^AtBttfitXicmJ&b 

^fcWU Jl!f4<b^-5=fA*SJt.SP{4AiBi©W* 
&WT£«fc^i£-r-5C<h{C<fc»)&6ft;fc:*A-*\ SJS 
§P<4Ai B <t©M^r*Wr2.J; ^I^nfe^Alc, 

»#«©f¥ffl*anjL"c»6ns*B^*>**. ©© 
ss«©a:tt^A«:*jt>r. ii^tmm^mr^^ 

iA.cs^A^ti-rscitc.to. J5Jt.gpfiiA 
&&C«fc«3{#6ft-5.„ SJt>gPttAiBi*iJSlCvL-/c 

[0108] cn6©JS^«:*j^r. m^sw^^a 

». ^tt=fA ( 1 ) ©J!H4«:«l>P,nsa!tt?rSW4^ 
A <!: 0-C ±3i L tc & © <!; |S]«© ©?: fflt > £ C i *i~C # 

[0109] ®©««©Sl6»ttAi B4©TOS»'**T 
4=fA©Kjg*jStt. »(C|RSStir. SEt«SPt4A«!:B 
i 5: SIC l/fc«JB-CBI»«C. S tcim * tc =f Atcif At 

•s^atctcM^sns. wt. siogPfiiA*=fAtcai 

AT 2.7?a*J J: 0'SJt>SP[4 B =f Atc^AT ^.^tco 
i>-c. *(*e<]«:iftHj-r*. ®©mi©Sl£:SP{lA 
iBt©i,»-rn*>— ^WTfc^Aosiii^ffira. #tc 

PRSStir. Tfa©SlDgP(4A4=fA{C®ArS^*J 
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<fc i^SBft B £:J A teg AT S/cttKJ&BMft 
[0110] S^rfA (4) tcfflt^n-5^7K«3S4 

=f a ttig at £V7mm* ? akjuat 

«. Wit «. flfcfc-? u >©3?©T U 7 4 >t&Wte*. 
**/"?-4«S^4Ji«», a!tt*«WS=fAtcll 

*ttf&*i*. *KS4=fA{c3IATS^W. WAtf. 
ft&tfxjl^©* L/c&, »07K^fe?«rtf 

S-ttS^ffi, H&tttett. yx^=fAtC^JU*^"hx 

=TAfC*A?&:ffl£4l/-Ct*. «*.«. ®5&7j<!&J#t&4 
*&g#JKJt; U - 7 x x ?-;HW&4*rT 

*tf6tl«. 20 
[0111] ^t±=TA (5) Kfflt^ftS****^* 
=T A KigAT «fc O'f x;Ux- -=r*g£ =f A 

«c3»A-rS*ffi«:-3i,»-cSiH^T-5. **iK*S'>w»t=' 
AtcSgATS^Sti. m«..Ti"J;vtt. ^»'J* 
B»©* ;l/ S/ * ^ v - * SS-^T-S 

I&S-t±-2>^ffi. ^<*Wtc«s S?x>JS=fA{c^*yja 
-)l>im<Dp *#>Bt^M ** ?' h f fc£ft*KIfc3 H± 
i*S#»tf6hi. KX^x-T^g^dAteigAT 

Wit«. S?trx^x— f-JUSf©e-A*— f- 30 

Atc^xjux-^s^w^b^^iSJoS-a-s^, A 
ttWCCti. s?i>JK=fAtc^;l/*^"hx^UfcTx^l/x- 
f-j^©fcrxjbx-xJU#W^^*^ Mb£ft*5Jfci& 
■tt**tt***lfi5*l*. JKJfcBPttA4B4*Kl£l,fctK 

;US £ t xjt,x — ?-^S*JJSlS L/ fc^ £ 7 -fe f -Al X 
f ****** a<tett**#*EJ6K J: *>*A-J-*2r 

[o i i 2 ] ^ttrfA (6) &cfflt,>e>ft£7Ma-i''Wb7 40 
rfAtcaiATs^rffitc^TSira-re. ^oy>ftr* 

+*S4=fAtCWAT**j£«. Witt*, T'P*^^* 
X^U^. i'DP^5 L ;UX5 1 U>Sf©7Nny>-fbT7l'* 

Atcy;Uj!7:7 , h:7'n*h;l/x>. jtWfhirpuhA' 
x>^©-»Ntay><bT***S^Wt^*5JHS31±* 
#&aspCf6ft*. 3B=tt7 3>£&=fA(ci*ATS£' 
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-7as^b^3!i*si&3-«*a*s*5*if6ni. ses 

fikA 4 B 4 *Rj6UA:tt!B-C=f AKigAT&:fr£4 
«. Witt*. 7Nay>{b7***S4m=IRT5 y»*J 

[0 113] ^t£=fA (7) tCffll,>e>nS7*>'-JH4 
*M*'*=*Att:iSAT*#8**J:tf-f VS/T*- h*£ 
:JA{e»AT4#j*K:-3i,»rBW!rft. 7*./-iH4* 
B«*=fAtci*ATS*£tt. Witt*. tKo+i'Xf. 

g!l4*SW'5>=''A{c^Jl'*-7 , h7x>-*^© 
7 x y - ;M£4clK£&4ft b^«l*Rl6« * 5*a#»ff 
6<a-2). -f V^T*- hS*=JAK:igAT£#£l*. W 

^tx^WS^Atcyx^--*** VfYAV 

t>T*-\-?*y *s - jimoumz ftfc a v vr * - 

h**d*-J-*<b^«J*Rl63«fca. £!S2*I$*T 
4#tt#*tf&ft*. SJ^SP{4A4B4«rSrSL/fct«?!S 

-c=f Aicig at 4 ltw:. Wittf. -fvfr*- 

T -2. «»^SI&tcJ: 0 « AT S /c«*S 

[0114] ^&=f a ( 8 ) Kffloensrx? * h > 

S*=fAtc^AT'£»^iS*J<kU f 7 x^-jHfcKKS*:* 
Atc^AT^^ffitcoii-cittHg-ri. 7X5^h^S* 
rfA«:^AT-5»^«. Wit«. rX7i>F^fU 

t/7-4«i^ri^. ^ix*sw*^A{crx 

7^ h>f^7x/-A?©7X7i' h>S^W<b^ 

=fAK3IAT-5>^rffi«. *«ia©SH©JB«©^ACcffl 
l^4i.2.^4|S)*ll©^ffi*ipCf P»*lS. S)t>a5tiA4 
B 4 *RJf.Ufcfyjlt , =fA{C^AT-2>^S4 W 
7X7> h>S£7x^-*tt7kKS*sJSlCt//c 
#«*WT-2>^b^*iS^Slt:{cJ; D^ATS^S 

[0 115] ^tt=TA (9) Kffll^nSiKnvS* 

^AK«AT-2.^-ffi«:-D^ruiBj-r4„ xhovS*=f 
AteigAT W^.». xhavx^U>. xh 

tmm^. ^14=&SWS^A(cxhav^T7*y- 
*. ffifbx h a ^^©x h d y g£-fWb£ia£Kl£<* 

nmvmtf h ft * . x ha v sjwkjs u /c«sit? =f 

ACtsgAT^^bTtt. W^tf. ihovIAsrt 
{ b L *WT *^b*«**»TR«ac «t 9 SAT * 

* tc tt£fi£T 2> H&timV h ft 
[0 1163 ®©.««(cfflC»e>ti^b^». SltSPfi 
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A S tcit B £#TWc 2 mizLt&th fcOtft^Wff 
SjeSP{4A*/cWB«:» : J 1 rttClffilW-r**> 

[0117] 0®mfcBl>6ft&{b£W2. 9E14:*A 

(4) ecfet^rtt. »«*tta*wr^b^a*A:tt* 

nn^Wt^, tr**R*yjU*Jl/K{b£«J, hf^jR* 
■*W>M<b£tt#*tf6*iS. *B»«r#T*fb^8l 

ya-jk h y x^u^^ya-^yy : 
1, 4 -:/2>^-JL\ 1. 6-^+1f>^*-^/ 

1, 8-***>5>*-->k 1. 10-f*>^- 
jk hy^^a-;ui^>, h'jy*p-^a;o % 
^>*xy h y ? h«©T^3-JWbAttJWBW 6ft 

cprfc, l. 6 -^*-y>^*-;k x*u>yy 

[oils] ©©j»«ccflai>6n4fb^«3», 

(5) "CC*Jlvctt> *jv#*s/^»**rsib*»*fc 
litfxji,x-^i/g£W^*4b^T**. */;u#^> 20 
^S^W^^b^il/TW:, V»$BL 

>BL a^sa. $ov*;i/BL rye>« % y$JiJ&. 

^•r^ib^ftiitit «*a, x^u>^y=3-;u 

i>tfx;i/x— y-Jk ^^>^*-;l/^trx;i/x-f*;k 

2. 2 - tr* C P - + :7 *~ 

[0119] <2><Dmmtcm^htiz>{t&m*s k&^a 30 

(6) teteOTts, ^uyxtr j^;H^ft £<b-& 

Xbr^+^miW'fa^b'&wturtt, a, 

7xxji/, i^t/n-*:^:? *x;t,y £> % trx^aae^ 

^^pp^^^^xyx b'X^n^r^^ *x;l/ 
y"cm'>, ^i;pp^ xz~)\,y*u;^i$mit>ti 

HHaTS^ltWfSfk^WB* ^ h -7 40 

[0120] ®©tt«*cfflc^ni{b^«itt/SEtt=fA. 

(7) fc*Jl»TW\ 7*y-;H*7|cKS«:Sr*{b^» 

s/c«-r vi/t*- m**-r*{b^»r*i. 

-^IfeKKSiWr-S^b^iL/rtt, W*tf, i^tF 

w yj/r*- m**-rs<b^»4urtt. «*. 50 
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«, 2. 4-h';u>^^v^r*-K 2. 6-Fy 

U>^-fV^7*-K 4. 4 " -^7*xjky*>S> 
-fV^7*-K 2. 4 ' -^7x^W^>i/>fV^ 

[0121] ®©JB«CCfflt>6tl*<b^«tt* ^ttd'A 
»^*^-;"utt*Bl»**r4^b^«'C**. 7X7^ 
^7X7^ h>^>-tf>, trx7X7^ 

[0122] 0©»««m»6h*fb^»tt, ^tt^A 

(9)cc^t^r«, x hPvg£WT<2>{b£irc<fc£, ) 
xhnvS^-r^{b^B3iL-C«, mtf. ^ho 

[0123] 0©^^*W*SJCEWttAiB4©t»r- 
tu^**#r*^ift*****<b6*fc©lB** 
fctttt, ttCC|RE3ti&l>*s. SlttrTA (4) CCte^r 

fb**# 1 . 6 -^*-y- >i?*~j\sm<Dtmmv>*-* 

[0124] ^1£rf A ( 5 ) CC&^Ttt:, :*A#*7JU# 
[0 1 2 5 ] ^tt^A (6) KfcHTte, rfA^NPy 

>-fbr;u*;^W^x>3R=fA"C*0. fb^^hy 

[0 126]^a (7)tc^rit zfj*&y*.s 
-Mi*KIM^x>f , <b^*#^7x 

[0127] ^tt^A ( 8 ) «:fei^r A**? x y 

[0128] SEtt=fA ( 9 ) tcfcc^r ^ A#x h a 
[0129 l-OomtCfctvC. =fA*OSR«»tt© 

tO. 1 m o 1 %ltl±V$> 2><Difitff& Ll\ ±52®H 
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r. g:tt=fA (4) ~ (9) ©?£gaf**®ftfc *>©<!: ft 

[0130] =fA*©3?f8g|S(4© 

-fit. <t£tt*©ffefr£©^fc:J:9*Cfc*S£«5a© 
SI*. ^AO^-zv-jl— y KcStL»"C0. lmo 1% 
tLhf*>.2.©*WSl/C». ±ie3SH-C. gtt^A (4) 

- ( 9 ) <D&m.mimri-tc t> © t a a . 

[0 13 1] ©©.m^Cte^T. SJf.8P&AiB £©(,> 

-rft*>-# % *r * =f a £ {fcs * m* a ft£» <t ©it* 
«. =TAa?it>e5&*tt 1 Offices* u ib^»+©s 

j£gBfito*0. 1 ~5^fiiTa©JW*l/< . 0. 5-~ 
1. 5S*tr*©*«J:0K*l/l>. JJBfSVC. SI* 

tcw^-r a odaBtt#* < ft *> . sttgtff&A < ft a . 

[0132] ^t4=TA (4 ) - ( 9 ) ©KftftSK. W 
3R«SlC*fTb***ffi"C**. SCttsfA (4) ~ 

<g> ©M&fcti. vv-tm-smo^-rtx 



- (9) Kfcor. 



10 



:SS(*5 0"CJy±-C*S. 
[0133] ^tt=>*A (4 ) - 

AiBi ©M**WT a =f A© 1 ffi* fctt 2 WU±«rffi 
l>£C<t#T*S. gUSferfA (4) — (9) CCte 

«. StESBtfcA iBi OOrtl^^Wt * =f A© 1 

£&©lffi*fctt2@J^*m»*C£#-C*5. 
[0 134] SttrfA (4) ~ (9) tt. StSSPtiA «!: 
B <t LX dt&ft*ffl * fc« 1 it^mt<D 

S. ^tt^A (4) ~ (9) tt. — 5£S£«_t«:»lSRT 

-si. ±izm&&mmvxmmi)mi£'rz>. 
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[0135] S!tt=fA (4 ) Kfc^Ttt. K^K^Si 
7mMtttx-AT)\>*Tfrf8.LX3mtt£r>x\.*Z>* C© 

ast*©*** (n»5M®> in* mmm> ». TtBSC ( 1 

(suuiHMiBflo ». 8m®&m< l cb£zw. siar. 1 
oo~2 o o'Ctfiffi-e**. 

[0 136] 
[<tl5] 



(16) 



(5) Kfcort*. 
n£. (WISW) W. TIBS (17) r^Sh*. 



a. 

[0138] 
30 Utl6] 



mis* 100-200 -cgat?* 



COOH * O-v 

[0 l 3 9 ] Si&rfA (6) ictec>r«. ^o^wtr 
a<* jvm t m=mr s > £ #7 -r j&ejei/ x$sm 
i4,ti>5. cvsmomm <i»astt) £??£ (wis 
ts) «. tibs; (i s) testis, m&faiijivn* 



^^COO-CHj-CHs-O (|7) 

★ss«!Wtae*«at (gutiiHteaufc) ». astssig^jefc 

«fc£#. il?St. 10 0~2 0 0*CfIS-C*S. - 
[0 140] 
[ft 1-7] 



(18) 



[oi4i] ^tt^A (7) tc*ji,>-c«. y -tigkm-Amczum. u&nmte&B.) ». 5si&ssk3?k:«> 

7j<KSt-ry->7^- hSi3&f5U*>*^fiSUr5S* . jraa*. sisr. 1 0 0~2 0 0'Cfia-C*-5. 

i ft o r l» C <JBBB») iHfl£ (WSR [0 142] 

tg) tt. TIBS (19) r«wS*a*. )K5?tite«tiy r S* Htl 8 ] 



OVoh 



OCN 



[0143] ^tt=fA (8) tC^C^r«, 7X7^ h> 



50 



(10) 

TIBS; (2 0) tUWShi. »aa»*i>rmaB* 



(25) 



47 



ftm20 0 1-96671 
48 



#JBC*aft (ftttHtt&K) i*. SRttffiaWcfcJ:* * C 0 1 4 4 ] 
MS, 1 00-20 O'Cflg-C**. * C-fb 1 9 ] 



[0 1 4 5] ^tt=*A (9) tcfclvCW:, 2o©-FO 

(DZiWsomm (mam <ts£ (ns«) ». ness 

(2 1) -CFH^Sn*. B^fc£eFfi%tiWg§<:*&3K 
[0147] 3I1£:JA (4 ) ~ ( 9 ) ^igtCfcl,»-C 

fi^T*. ^tt=fA (4) ~ (9) t*. CODStStSit© 20 

•jt, ^tt^A (4) ~ (9) «. =fA?ittec®n. an 

CO 1 4 8] ^tc. ^tt=fA (4) ~ (9) fc^WT* 

<4) - o) z&m*zmiJM$m3j*mimK. _t 

iKl/fcggttrJA. ( 4 ) - ( 9 ) *'PU <ti>l oMt 
±-C4>o-CtJ:l>. £tt:JA (4) - (9) 

fRraassts ^Afflj&w*. &a&@N. bm&h. ^«e* 30 
a. cn%©»ftR«*. ^i4=ta (4) ~ o) conm 

tpu:miJQ?2>c£'bx% % $m&<<cmtiu?2>cti>xz 

CO 14 9] §Etfe=fA (4) ~ (9) ^WfS 

ffl-C. SK. ^tt=TA (4 ) ~ ( 9 ) tWf©=fA5fe 1 @ 
tt=fA (4) ~ (9) *S*TJ-ilft'PIfl*a»='AfflaE» 

f^cims. att=fA (4) - o) im<o 

rSMt, *JJDKE<D=rA-C*o-Cfc«t< . JnS6f$©=fAT 
£>n>Tfc<fcl,>. mz.it. ±x&Ufc^1*fc:*A (4) ~ 
(9) OJSWi«t*=fA*JW6n*. *-c*>. 
A (4) ~ (9) &ft<D3Aijimffi£.<D'i>OX$>Zm-& 

a (4) - (9) 4dwr4J»"iaBe«=fAtt««jeD=f 

7* 4J»?ISattfflJlB4*«C)<MI8©Wbj^!iUi©a 



(20) 

1 0 0~2 0 0*CflgTNfc£. 

(0146] 

Ht2 0] 

_ ? 



-N 

I 

o 



(21) 



[0 15 0] g!ttrfA (4) - (9) *S*T*a&1?ja! 
a5»=TAttfi»»«:*j»4att=fA (4) - (9) ©sw 

t\ ^tt^A (4) - (9) *d*r*HdflIJBSR«=fA 

SUMS© inisatt* vitJZJimt+frt 

[0151] *»K«cfflci6nsira»=fA«ijiSfttt. =f 

mams (g^u*) cc^D^urtt^^, 

[0152] JPW=fA«JiJt«K:ffll^nft=f Att % Xtt 
=fA (1) ©DK»CCffl^6tl*Stttft«»*=fAiUr 

[0153] mmm. -trnts^^mmmzm^zc 

tS14^H, SliXfflIK*. ^»ttW«. 5?*^*U> 

wrnvhtx. =ta i o osssptc*fLr, o. 

F. 2, 5-S^*;U-2. 5-^(t 
^*"^>, 2. 
1f>-2, 5 - ^ (A-^ti/M>yx-F) 

tf6ft* WAtt, =fA i o oamspcc^or, i-i5 



(26) 

49 

7 * V - ;H31JIS £ 4 SWT *»&38tt3Ra8f*iSttf 6ft . 

mtf. =ta i o o assume** or. i ~2 oasspn 

g£/8l>*lW:«J:t.>. ^-©ffi, ffi$S* (^Al OOfflffigp 
CdttOT. 5fifiSP?ig> . Stftv^i^A (I^C < 

4 flails) . y y (pi d < i o ~ 2 o afigps 

^**->A. 7- h^^ap-p --<>-/*^>. #<)- 
p-^fQV<>€> CIS] 13 < 2~1 OfiSgPfi. 
S) . ^^U>^T-';> (I5JD < 0. 2-1 OfflfigB 
fig) S?*«PtfP>tt£. 10 
[0154] ftJ5S^A#lfi£!fi3« % :JAfc£C>lJ05itJW©ffi 
tc. #IPJ©Blfl£»ftfc>&<< i SEfflT\ ^©te©^jra 
SU. m«. AD^itSt fi3£#J. ^kES±ffl. 2JIIXJS& . 

[0155] *«W©rfA8Wi«stt. JbBa»^ia»SB«=f 

»ly"C» 6ft*. ^^©i^m*. #K:|iB5£3ftft 
l>. Sgtt. 140~19 0'C-CJ>4©W$l/<, 1 

5 0 — 1 8 0*CT*S©#J:»)$?*'lA». BE^Jtt, 0. 20 
1 — 30MPa-C*S©7W*O<. l-lOMPaT 
«fc£©#J:»)8 t *l/»,». 

[0156] ftllfcrf AfflJjS'BJi Lt, gEKft]gSL-C<&£ 

jt^iSrJAijjnWE^AicDra-cssfit^i;*,, cntcj: 
«i^j£5?*i=fAJiiJ]PK=fA)giAi t 30 

mmrz. ttc nm^mns^atvx. *«©*>© 
Hi*Jn«SE=^AH©#?M«jficD»n5SW©-7 a yu-j/ a 

[0157] *&BM<Dzu*mm#<Dmmt. fttcraues 
n-r. i»pja!istt=fAjai»nsa=fAH©28«tji«:$<j 40 

^*t=fAJi-C^/d3)l«iatir5Cifc-C#2.„ 
HJ©rfAa«tt:©^tt*5ct^*§(i. 1$tC|SgS3tt ■'. 

"T. ffl3&g«cf£ erg Steals!)* ci*st*5. m 
i*. ^i2?RtB=fAJB©/f 3*5 0. 1-1 00mm. 3 
P>{C«0. 1-10. 0. l-4mmT*5«(*it 

[0158] #|fe9J©=rA8W#©flifc«:, 4$(CR£d 

nr. sio^ASiftitsci^Tti. 

[0159] *^BjcD^AS®f*«. HftpJ2!5?te=fA© 50 



#§320 0 1 -96 67 1 
SO 

JB£^JAJli©|in©«*as5*H"C*»). =fAffiJl# 

=3'A©5?<g*^^-r^aew±©ias{c*ji»r«. sou 
j^tt=fA©£tttfjnttu ^piits?^=fAn*s^b-r 

■S©-C. dft^S?1S=fAJl%»n5S^Ara*^gB«:«< 
gt3-tf-5C fi^r. #&Bj<p:JASiJI«: 

«. aflt©=fA**iiai*©«K«tt*»j:cf««itt*w 
u -sastcanHrt-si. ^ojiass^^Ajii^d' 
Aj§£££?^c«<&3tf£c £#-?*£©•?. yiM 

#T?#S. C©t§£. MESS-T (S^I2!S5«J 
ffifflK:J:O^BlMS?*S=rAe*iJg«L,/cr) 
*>6t*<gi3-tf. ff/c^pjMS?ts=fAii*ftnjpg=rAji 

(c»ESS3H±/c>3. MftK<fc9«t^£2Ktg:*Ae£8c 

[0160] *^©d"AS@*«:*JC»r. SftuJigSSfle 
=fAJli»D«g^Ajl<b€rtt<lii3-B-SiaS«. ^"5JiS»5S 

©«<k*«*H«j«:itac6»«ci»9feic. wnmim=rj>.m. 
f&m^mir z> c t **-c# 5. 
[0161] ftffit^Aji**» Yjt^v^mm 

¥ 1 0 - 1 8 3 0 8 2-S|£:«) . — A$W:S8idJ^ 

^iC§H,^©p 0 ^gI* s *r>^:. tftKjtfOf. *^©=f 

^■ne>©ngsi«^». 

[0162] *|%BJ©=fAtSjgm*. JbiB^ASeft* 
ii>Ajr< £fc-gptcW-r*:JA$&<*-e*.&. *BBJ©^ 
Atfiif*«. ±sa=fAffii{*?r^j:< ifc-gp«:Wl/-c 
i>ftMU:iv. W*>. *^©^A^jSf*». ±te^A« 
Hf*©^*i6»^otl»rfcJ:< . ±IB=fAam*<bf(6© 
^JA. ttiflg. #^-?-©H!j©^4*^«c^>gP«<tAig^k 

£MKE=f AS <t L. ^©gPWiJS-TS <fc ^ tC^pJMSHg 

^AHdi^-rs^ji^. «a«w*8tt*a#* 
^iMSsts^Aiatr s«ii*^«c< it— spfcwrs 



(27) 



51 



*jm«=f*»£U *o»fert«r*j:5«co. i~~i > 

00mm, £*5>tCteO. 1 — 10, 0. l~4mm!IS 

JB I » 6 ftr I * 6 *> 4 =f A§S P °p OCT £ C i jWC £ & . 
5 /<- ^ * > *^<d±* • Stiffs » ; ^aS? 

*v . BSKtwcDWSBBaji ; * h > sot**; 

[0164] 

20 

i. fln»^Affl^<Dffii« 

i ) I R : N i p o 1 IR-2 2 0 0; 0*Hf*>tt 

ii) SBR : N i p o 1 1502, B#-tf*>*±SL 

<2>IB^SrU 30 
#-*>^?£ : t/ 3 ^^^N3 3 9 HAF- 
HS, BS*Q**#* MtM * 
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^f-T'J>BS.: t-Xxf7V>8. B*ttflltt« 
SttEftjhffll (N- (1. 3-^y^^Jl/)-N - 

ADKfSjiffil (N-s^a^+^u-2 — i>*s*Tisjv 
[0165] 2, M^asas«^AififiK«9«onH 

( 1 ) Sffi<apJiS!SyS=fAOiH» 
( a ) 4c*«rd«»Ja 1/ 5 *HJt«tt**T 6 -f V U 
>rfA (7K«*S^ffc I R) <DiH$¥ 
^V^U>=fA (Nipol IR-2200) «r+^ 
u>*cjglBU ft*^W>BtoJ:af-Y;i'rtf-'*** 1 
5 2 0 t*JDA, 1 4 0 -CtCT 2 0 KSH«#l/fc. KJ&S 
»*T-feihU^Cc«tJRS* % WBE»«S-tt*Ct«Cj: 
0 ft* v u >M£z£A L fc*tt -/ v > =f 

tt % 5. 8mo l%r*o^„ fie.n/c»*vu^>i 

^V^>=fA2 93g (ft*? U-f 

t?0. 2 3mol)(C, 3-7^-1, 2. 4 - h »J 

77-iH 9. 36 (0. 2 3 mo 1 ) SrfiDA, 1 2 

o-c-co. smmmE.--#-^iMt&imistc. c<djs 

j&ftfi. 1 H-NMRX^^ f- ^©MEtC «fc 0 % ft* v 
U -Y >K£tt-f V V U > =f ACDft* v uj>m±3-T 
2. 4- h yr"'/-^i*«6btl>4t0 

(TSBS (4) ) •C*iC4#«B8tifc. 

[0166] 

Ut2 1 ] 



(4) 



o 

NH 0-H—^mh 

H -HA W 

—Hk/"— H-0 NH 



[0167] ( b ) *3R«**JB«l/ 5 SKJfcSMi** 
f &*^U>-:/*^x>^A (TKStS^lbSBR) © 40 




*^U>-:/*^x>=fA (Nipol 1 5 0 2) * 
X1 5 2 0£jUO*, 1 4 0"CteT2 OHSHSffLfc. K 

tc J: 0 ft*^? u -f y&zm A u /c^tt* u > - y 

>H©«fr&«\ 5. lmol°/on^c P fl^n/ci* 
vU^>H^tt**U>-:/*^i>=fA3 0 5 gr (ft 

>E#te&jrC0. 2 2 7 5mol)tC, 3- 50 



75^-1, 2. 4-h 'JTV-JU2 1. 0 4 gr (0, 
22 75'mo 1) £fln*, 1 2 0 TTCO . 5 BSIfflftlEE- 

^x>rfACDft7^vU-<>K<5: 3 -T 5 1 , 2. 4 

[0 16 8] (c) W«ft«J6*W'T4-/y^ r U>=fA 
(^-x^AJSfbl R) CDU3Si 

^y^U>^A (Nipol IR-2200)^^ 
5 2 0*fl]*./ 14 0-CCcr2 0^«}$U/c o SIS^ 



(28) 



2001-96671 



53 

v) ujy&zmAL terns, a v y u > a 

te, 5. 8mo 1 %r*^/c 0 f#6h/dfc7k-*U-f>tt 
g:tt^V7'l/>^A3 50g (fc*^W>"»#f88iflt 
tO. 2 7 47mo l)Oh^x>gI(lL) tt, ^ 
^^-;U9. 6 7g (0. 3 0 2 2mo 1 ) 4SnA, 8 

>;l/T 5>56. 0 2 g (0. 3022mol)4iJn *10 



54 



*A. 1 2 0'CtoE--*-'CS#Lfc. COBOfctttt. 

^U/cfccD (T82SC (9) ) T*SC£#5S!BSftfc. 
[0 16*9] 
Ht2 2] 



=CH— CH 2 - 

f \ 

CH— CH 2 
OMe OH 



NH 2 



-^-CH 2 — C=l 



CH— CH 2 - 



^-CH 2 -C-CH— CH^ 
CH-(pH 2 

MeOOC coqf 



(9) 



NH3 



[0 17 0] (d) *f4-fr7s • T)l#-{t I RCDIBSS 
^V7'U>^A(Nipol 1R-22 0 0) 2 6 0 
g v h3. 8mol)4^^U>2. 30 

5 4LfcigJBU *tek*^U-<>S£3 7 5 g (3. 8mo 
1 AfrUs 1 5 2 0 1 6 2 g (0. 3 

8mol)m 1 4 O'OCT 2 OHSWJJM* Ltc 0 J5 

te«fc 0 u >f >M^A L /cSltt A V ^ t-> =f A £ 

-£1*5. 8 mo l%T&ofc 0 tteft/dtezk^U-f 
^tt^V^W>rfA3 00 ^ OtekTU^BttttftJI 
TO. 2 4mo 1 ) CC7;U^ "y^7A>:a — ;U3 5 . 3g 
(0. 3 6moK 1. bmm) SrflP*. 1 2 0 °CT 1 40 

H-NMR^d' hJl>QMJ£tcJ:?K *«*"*U-f>BSE 
^7*^^tr^7U^5 F43. Og (0. 12mo 

i) srjn*., i4 0*crmpa; jjqe-- $f-*cjjns&!S 
[017H ( e ) mmymm'tymmtcomt^mm 



(Nipol. 1 50 2)3 
OOg (-?&*ss*Z/3.~y h 4. 3mol) 
2. 5 4LCC*g»U i*7U-f>8105g (1. 1 
m o 1 ) *5 XXfAtofSs v 2* 1 5 2 0 1 8 0 g 
(0. 4 3mol)«, 14 0 , C'-C2 0ll»<li 

SBR) ^f#/c 0 f#6*i/d&*vU4>ItS$WSBR 

x>ax ? h&c*tU 3. Omo l%T$>-?tc 0 

b ^ >KSSWS B-R (Xtt*3 m o 1 1 
OOgCC. 1. 6--v+1f>^^-^4. 3g» 
T> 9 1 2 0*C, 6 0rpm, 2 0»ffl© 

[0172] ( f ) *;i/#+2/Ji/S4 tr^;i/x— 
^xxr^ffJ/S^A) (DIBS!' 

^V^U>rfA (Nipol IR-2200) 260 
g (>(y 7*U>a~? h 3 . 8 m o I ) £^>U>2. 
5 4LCC®8?U tek^lW >K 1 8 6 g (1. 9m o 



(29) 
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1) te^V-OltfS 5 20 1 6 2 * (0. 3 

8mol)?:tt, 1 4 0"CT2 0P#Pia*><fc£A,U 5 

f£i£-r £ c <b k <t o m**? u a >®tmzmA uc 4 v y 

U>^A (&7jC7lW>igg^r I R) W^tl 

omoi%t*o/c. i#6n/ci*vu^>ijiMi 
i r) zmtco mt>titcx)i<#*is)i>m^ 1 r 1 a 

4. 3g (69. lmmo'l) (CI, 4 
;l/^t^-;Ux~^;U4. 9 U (6 9. ImmoDfc 
^^;l/^y^X 1 5 20 2. 7 7ff(:£&CD2S[ 
fi%) ^rfia^r, x-#-KJ;9 1 8 O-C, 60 r p 

>*i©J^*^fijCCC«WBL^SEtt=fA (T-Y** 20 

mo yMtT^^W^T^l/rf A (Exxpro89 
-K i^VWfcfm JHte*Sl. 2wt%) 4 
59'g (68. 9 4mmo 1) tcfh7^^^> 
^T5>5. 9 4gm, ~-^-K:<fcO, 120 
"C, 6 0 r pm, 2 0#lfflG>&#r % 2p< ltAM&l> 

asasjcccfiwabfcStt^A (y^**>^/£=fA) * 

[0 17 4] (h) VS/T*- hS<b^*^-^147k 30 

-fV^U^A (Nipol IR-2200) 200 
g£*^U>2 LfCigJBU 4 -^;l/^^h7*y--il/ 
126g (1. OmoD^l 14 0'Ct2 0^ 

Al//c>f V^UOrfA (7i/-^*SI§f IR). 

^?htc9tU 3. Omol%t*o/c fl f?e»n/c7x 
-/-;M±*KSdW I R 1 0 0 gtcisy*~)\,jtZ>ts 
^Vt/7^-h5. 43g», ~-#-teJ:9 12 
0'C\ 6 0 r p m, 2 0ftW<O3kWV. #>< \£A,m$U 

[0 175] ( i ) 7X7^ h>mty*s-)\,miWt 
> 7 x ^-^ttM^A) 50 



^200 1 -9 6 6 7 1 
(h) tc^UfcOiHSto^ffifcJ:^ 

ES^eri R*»fc. nhtxtcv *s-)i>\±7mm^ 

I R 1 0 0 gKlfc^TX^* h>^>6. 0 8g4Dn 
it. x-#-K:<fc») 1 2 0*a 6 0 r p m, 2 0#Rfl<D 
*K &*A,iE^t,T> 7X7^h>li7xy- 
Jl«*tt*tO^*^^«C«fflUfcKtt=fA (T 

[0176] (j)^hP vSOiaMtRJttSRWSJfi 

WV:7'U>=*A (N i po 1 I R-2 2 0 0) 200 
g££nn*Jl/A2 Lte®j|?U M- hD^6 5. 
5g (1. Ommo 1) 0 *Cr2 0 B$M*>< 

WEie** 5 c ice <fc 9 x h n vaoratlbSfS*** 

4. Omo l%T*r>/c. 

[0177] ( 2 ) s«iapiiKjg«=f Aim^tcimm. 

CD=fA 

i ) ±Er»6tifc*3BB*ffc I R 
11) ±IBrf#6n/c*^*S^bSBR 
1ii)±fBTf#£*i/c*~'} Atfifb I R 

iv) ±iBrf# ^ti/c^^-^-r^^— fbiR 

vi) ±iBrf#6n/c^5r-i2^-Ji/xx7^;^^^A 
vi 1 )±ia-c{f e n/cr >&m* a 

vi i i )±IS-C?f e> ft/c «5 U * > JgfiR =f A 

ix) ±ISTf#^n/cTX7^ h> . 7*y-;W»QrfA 

x) ±BBT»6*ifc.r. hoyrtftM^A 

xi) I R (^V7'U>^A) :Nipol 1R-22 
00 

xii) SBR (J^^U>-y^^x>=fA) : N i p o 1 
1502 

xiii) SEBS (X^ U>- ^ b>-X^ U>^D * 

v-(D7KJR»ttI«») : h>Gl 6 52. 

f*;M±»; itttfltt. X^U>/=fAtt2 9/7 1 w 
t% 

xiv) ^py>{byyi'*Ji'SW:7*;u:JA : E xx p r o 

89-1 

[0178] ®E£JH 

v 2 :^ 3 ^^7^N339 HAF- 

HS 

mm : mrbibvr 

«fkB>±M (N- (1,'3-^^W) -N" - 
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Vs.— )l>- P-7x;U>^7 5 F) : V> by i^'J i> 
*6C 

nmiSMM (N->^o'v+->jb-2-'<> , /f7y;i' 

^;l/7i>7 5F) : U->-b:-5-CM- P O 

[0179] 3. =fA$Jl&©t/S]S!{ ■ 
&JJD5S=f A*D&I*J© S/-> 2 ft{C . &*t&0| <DJNt 
«=fA«fiRtt4A:»**tt«WO=fA|lJ5»ft©i'- h ltt 
*«t»3&>te%"C«Jll/-C3JB«IJ6il/A:a. BE* IMP 
a. 1 6 0*CT?2 0#IHi8t:/U.*£firt\ 1 5 c 10 

mx 1 5 c m. J¥3 5mm (AJ§ (ftHpgrfAJg) : JI3 
2mm. Bm (S06W»«l?BKa!«=fAai. Jt«Wtt^ 
AJB) :f31min, CBS OlD&^AJB) :i¥3 2m 
m) ©&rfA8UB{**»fc (01) . fcto. iQBS^AilS 
fiJEttOi'- H*. *JD»D lMPatCTl 
6 0XIT2 0#IB. fft^U^rttH»l//cfc©«:fflC»fc. 

[0180] 4 . =t&ffim&<DWffi 

(.1) mmi±*s£vvy-j 

J I S K6 2 5 6©«5£{cig»!LT\ < fSf^ifr&fT 

£«'JJtt/fc. -9->7VU«. *f?§100 20 
mmxlOmm, f5 5mm(DiO?:ili, SiS, 12 
0*C *7ctt 1 9 0*C©#HS«C 1 &MStmi>-?c&K. 1 8 
0K©ftg«:&.2><fc5tcU tt<8B*®l«c&l/fc. «< 
MS&mt. 5 0mm/minil, (i<g|®«, AJli 
BJl©|?Mi Ltc. mUZtcttl 2 0 *C©#H2lCC«t, 

tcv>^^<Dit<mm<Dit< ims •) , 
ffflBbfc. 1 9 o'co&wm.tzmotcD-^JjMD 
tt <««»©»< «3ftS«:J:0. 'JlM*JH4£f¥ffl5t, 
rc. Miett<HtS£S#. lN/cmOT-C*ofct©* 
O. lN/cmJ;D^^fct©«:xiU. 30 
[0181] ( 2 ) Wig£iJtt 
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